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INTRODUCTION

The present book collects essays, studies, research and projects on the subject
entitled ‘ From Mega to Nano: the Complexity of a Multiscalar Project’, inextricably
linked to the ever-increasing request of trans and multidisciplinarity of the project.
The ability of ‘change of scales', work on more different scales — multiscalarity —
create new ones or change the meaning of the scales commonly accepted, it is com-
mon practice in the approach to the project and has always concerned architects, en-
gineers, designers and artists for the multiple symbolic and real meanings of the size
of aterritory, a city, an architecture and an object. However, it can provide a range
of opportunities even in different contexts such as economy, politics, culture, etc.

The concepts of scale and size are fundamental to link, in a systemic point of
view, the detail with the big picture, the detail with the group, to interpret and repre-
sent, to discretize and recompose elements and parts that stand in a hierarchy or in-
terconnection relation, to investigate the physical and social, to outline critical is-
sues and potential, but especially to establish the importance of relational aspects
between the group and its component as away to understand their identity, their na-
ture and organization, their regulation rules and the role played in different contexts,
namely the fundamental elements to identify the form and structure of aterritory, a
city, an architecture and an object.

The concept of scale in Architecture regulates the size of the anthropic space, al-
ways keeping human dimension as reference. The choice of the scale inevitably be-
comes a conceptual selection of what the project actually wants to represent. When
using multiscalar representation, we try to show the complexity of reality, by using
as many regulation criteria and specific evaluations as we can, not only by describ-
ing its size and geometric aspects but most of all by significantly highlighting its
gualitative aspects and those related to identity, culture and history. This means that
there is not just one scale to represent a territory, a city, architecture, an object or a
detail; however, in terms of a necessary multiscalarity, the project chooses the most
fitting scale to develop practices, on a case-by-case basis. Therefore, logically the
scale influences the project: thanks to the progress of technology in the field of de-
sign at all levels, it is probably the component of the project on which the designer
works the most, simultaneously coordinating real and virtual relations; these rela-
tions do not end when the form is created, but continue over time and modify the
management of the object’s complexity.

The papers in this volume, dealing with many disciplines, should be read in this
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sense. The essay written by Nicola Campanile entitled ‘ The appropriate form — The
analogy between the architectural and urban scale’ gives a reasoned point of view in
the architectural field on the concept of multiscalarity and its operational implica-
tions in the architectural project, trying to carry out a resemantization operation
while relating this concept to the subject of analogy, a conceptual operation support-
ed by the analysis of Aldo Rossi’s architecture which, in relation to the subject, can
be considered paradigmatic.

Another key to understanding the subject is given by Ermelinda Di Chiarathat in
‘The City of Agrigento — The form and the space of the city: an interscalar ap-
proach’ sees in the interscalar approach to the project a dimension and an opera-
tional principle through which it is possible to know the territory and its relations
with urban systemsin order to understand its principles, nature, organization and the
roleit playsin different contexts. The concept of interscalarity is explained through
the case study of Agrigento, analysed from an ‘oversized’ dimension (the temples)
to the infinitely small (the houses).

Next, Bianca Andaloro presents a paper entitled ‘Multiscalarity of adaptive ar-
chitecture — The efficiency of micro and the resilience of macro in contemporary de-
sign’. It investigates the relation between the efficiency of micro and the resilience
of macro in contemporary design starting by questioning which type of architecture
iswilling to welcome a constant comparison between different scales, materials and
practices. Through the study of three recent projects, emblematic for their spatial
and systemic complexity (Hardingham’s Generator, Carlo Ratti Associati’s Currie
Park, and Reset), the essay identifies resilient architecture as the type capable of
elaborating innovative characters through adaptive processes. The paper suggests
that, in managing the complexity presented by an adaptive approach working in the
interrelation between elements of different scales, an important role can be played at
the micro-scale by the technological components which, added into the building and
working at the medium scale, can capture information from an external base and re-
turn aresponse to improve environmental conditions and human needs.

Also, the paper written by the editor of this volume deals with the compelling
environmental issue and the concept of adaptiveness, since it investigates the rela-
tion between Adaptive Facade and Phase Change Materials (PCMs) as a hew
paradigm for a sustainable approach in the building industry. The researchers and
designers currently focus on new types of envelopes characterized by dynamism,
adaptiveness, smart control, responsiveness, integration-hybridization, biomimicry,
etc., fostering new subsystems not intended anymore as elements opposing to a
flow, but — on the contrary — as ‘filters (between different scales) that receive by
controlling, or opposein a‘smart’ way to, the external weather stresses by intercept-
ing and capturing them in different directions depending on the seasons and the ex-
posures, therefore assimilating the frontier envelope to a ‘technological Janus'. In
this research context, the paper focuses on the characteristics and potentialities of
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Phase Change Materials (PCMs) that change to ‘answer’ to temperature variations,
changing their state, from solid to liquid and vice versa, depending on the amount of
heat they absorb. In particular, it highlights the characteristics, advantages, limits,
and fields of application of PCMs, focusing specifically on current research and fu-
ture scenarios, mostly in relation to the contribution given by nanotechnology to
boost the property of these materials used in the building industry.

The paper entitled ‘ Climate risk management in the big data era — A multiscale,
multidisciplinary and integrated approach’ by Maria Fabrizia Clemente highlights
that in Architecture the research is pushing towards the integration of quantitative
variables to support decision making processes. The introduction of enabling tech-
nologies and the dissemination of big data have enriched the projects with new in-
puts, but their added value lies more in the ability to extract, analyse and interpret
the requested information through a multiscalar, multidisciplinary and integrated ap-
proach, rather than in the volume that characterizes these data. In the context of cli-
mate risk management to support resilience projects, plans and policies, the acquisi-
tion and processing of an increasing amount of information is required to under-
stand the complexity both of the territories and of natural events; however, thereisa
gap between the complexity of the models and the abilities of the users. Among the
different natural phenomena, the paper focuses on flooding, one of the most com-
plex and dynamic phenomena.

Francesca Albani and Matteo Gambaro in the essay ‘Multiscalar approaches to
re-appropriating the Visconti-Sforza Castle in Novara between conservation and
reuse’ describe the case of the Castle of Novara. In this case study, even with some
outstanding issues, the multiscalar and cross-disciplinary approach of the process
has led to its re-appropriation to the city and it has become emblematic for the defi-
nition of new strategies for Cultural Assets which represent an important cultural
and economic resource. To preserve the marks of their transformations and ageing
represent the will of the modern city to take back the many *stories’ that these places
can tell, enjoying them and making them part of the urban dynamics of a community
that has been waiting for too long an answer to these issues.

Roula El-Khoury Fayad and Silvia Mazzetto in ‘Nation-building macro-narra-
tives from Lebanon and Kuwait — The journey of Sami Abdul Baki’ report about the
Golden Age, between the 1950s and 1960s, in Lebanon, when talented L ebanese ar-
chitects having studied architecture abroad came back and made numerous success-
ful collaborations between local and foreign architects; and in Kuwait where it has
represented an interesting experimental ground for testing new ideas, projects and
building techniques, together with the contributions of Western architects. Although
the story of the modern architectural development of these two countries has been
mainly characterized by great narratives, other works made by professionals who
are not members of the dominant culture have made an important contribution. This
is the case of Sami Abdul Baki designer of eclectic architectures in significant
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places both in Lebanon and Kuwait, author of parallel micro-narratives that can con-
tribute to a better understanding of the complex context of the two countries.

Then, Paolo Carli, Roberto Giordano, Elena Montacchini and Silvia Tedesco pre-
sent the research entitled * Experiential tourism — Research, experimentation and in-
novation’ carried out at Alta Scuola Politecnica in collaboration with the industry,
whose objective is to simultaneously carry out research and teaching by experiment-
ing and prototyping new solutions and answers to real tourism problems and its
most recent evolution: ‘experiential tourism’. Highlighting the potential of a multi-
scalar approach used as a tool to handle complexity, through a specific experimenta-
tion the paper leads the way both to ensure the quality of higher education and re-
search activities in universities, at the same time committing to achieve its applica-
tion, and to promote the ability to enhance the intersecting between supply and de-
mand for innovative knowledge and technologies.

Paolo Di Nardo and Alessandro Spennato in ‘ Design(ing) — The multiscalar pro-
ject’, through a series of emblematic case studies, refer that the research of a new
way of understanding the contemporary creative and scientific project does not be-
gin with —as it was in the past — the demolition of already defined and experiment-
ed works, but it aims to establish precisely on such research an ideation path capa-
ble of grafting contemporary elements onto an already structured knowledge.
Therefore, it should not be chosen, for example, technology alone as a solution to
renewal, but all those contemporary requests — including the sustainable aspect to
respond to the climate crisis — that know how to update multiscalar and multidisci-
plinary knowledge.

The volume ends with a paper by Daniela Anna Calabi and Elisa Strada entitled
‘Design of the atmospheres and the narrative dimensions — Literary Writing and Vi-
sual Writing' which reports a translation experimentation from text to images to
prove that the atmospheres related to the narrated space can be a guide to the territo-
ries and can transform into visual experiential text, an ‘atmospheric text’. In the at-
mospheric texts it is possible to trace two connotations. one concerning the style
that characterizes the image and which relates to the choices made by the author; the
other concerning the recognition of stereotypes so that an image, associated with an
oral text, can determine the attribution of a meaning increasing that of the source
text. The final result is a design increasing the editorial text experience, but also the
understanding and hence the identity of narrated spaces.

In conclusion, the essays and research published show that if measuring, using
the scale as a tool, means understanding the things in the world by establishing
some differences, therefore ‘ off-size’ can be the basis for new theoretical assump-
tions in which both the infinitely large (mega) and the infinitely small (nano) con-
tribute to defining crucial topics, such as environmental, social and economic sus-
tainability, resilience, territory government, the idea of space, aesthetics, use, devel-
opment of new products, services and materials, etc. Therefore, the multiscalar ap-
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proach can be considered as an important design working tool that, in a systemic
point of view, can foster the proposal of adequate strategies for action and planning
of sustainable actions, developing new methods, working techniques and shared
measurements, through well-considered hierarchies of priorities necessary to opti-
mize the choices of the project and to determine the reliable cost/benefit balances
(especially of environmental nature).

Francesca Scalisi

Arch. Ph.D.

Head of Department of Research

DEMETRA Ce.Ri.Med.

(Euro-Mediterranean Documentation and Research Center)
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THE APPROPRIATE FORM
The analogy between the architectural and urban scale

Nicola Campanile

section typology DOl
ARCHITECTURE Essays & VIEWPOINT doi.org/10.19229/978-88-5509-189-3/412020
ABSTRACT

The contribution aims to offer a point of view, argued in connection with the architectural field, on
the concept of multi-scalarity and its operational implications for the architectural project, by trying
to undertake an operation of re-memorization in relating the concept to the theme of analogy. Multi-
scalarity thus understood is analyzed in-depth at a theoretical level under the lens of *positive real-
ism’, focusing in particular on the connections that the theme of ‘scale’, and therefore of measure-
ment, establishes with the analogy, and on the way in which it can enter into a relationship with ar-
chitecture. The contribution concludes with areflection conducted on the theoretical assumptionsin-
vestigated, to verify their general validity, through the analysis of some architectural designs of Aldo
Rossi which, concerning the themes of multi-scalarity and analogy, can be considered paradigmatic.

KEYWORDS
scale, measurement, realism, analogy, architectural composition

Nicola Campanile, Architect, provides teaching assistance of Theory of Architectural Design
Course and Laboratory of Architectural and Urban Composition | at the University of Naples
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The contribution aims to offer a point of view, argued in connection with the archi-
tectural field, on the concept of multi-scalarity and its operational implicationsin the
architectural project, investigating the full meaning of the term and trying to operate
re-memorization concerning the generic and indefinite meaning today commonly at-
tributed to it. If, in the first instance, it is possible to affirm that architecture, since
ancient times, has expressed its ‘multi-scalar’ quality, as the well-known definition
recalls, according to which the city is like a big house, and the house in turn is a
small city (Alberti, 1485). It is also important to note how the evolution of meaning
undergone by the Albertian concept over the centuries has led to the expansion, or
rather the transcending, of the field of investigation of architecture, traced initially by
the treatise writer up to the present day including, within this, not only art made ar-
chitectural, but in general, every modification realized on earth by man, in view of
his needs (Morris, 1963).

The equally well-known slogan ‘from the spoon to the city’ can be understood to-
day as the extreme synthesis of this homologous way of understanding the role of the
architect and his or her skills in the field, which, regardless of any size and scale, in-
clude as his responsibilities al that surrounds mankind (Bonfanti, 1963). In this sense,
today the authentically multiscale attitude of architecture seems to have been lost or at
least tarnished. Architecture is understood not only —in its fundamental meaning —as a
shelter for man, but also as an element defining the shape of the city, of which the Ital-
ian culture of urban studiesis awitness, anong others. This has significantly contribut-
ed — particularly in the second half of the twentieth century — to raising the question of
architecture on the city level, and it will be discussed again in the following text.

New and modern in architecture | The architectural works of our time are distinguished
by the attention paid by designers to the formal and figurative profile. The propensity
of architecture to difference, to extravagance, seeking distinction from the context,
connotes a certain contemporary architectural production that seems to have set itself
the goal of attracting attention. This propensity does not derive from a transformation
of the process entirely within the field of architectural and urban design, but rather ap-
pears as the effect of an external will which predisposes architecture as a suitable ve-
hicle for the diffusion and circulation of images. There seems to have been no histori-
cal period that, like ours, was characterized by a collective desire to communicate and
exhibit the construction of society. In this sense, the mgjority of the architectural pro-
duction, which represents only one aspect of a more complex reality but which consti-
tutes its ultimate effect (Rossi, 2011), isinvested in the present by actions aimed at in-
dicating as its purpose the communication and presentation of itself.

The thesis advanced is not new, as the connection between the ways of production
of society and changes in the structure of human settlements has been highlighted for
some time. Already Samona (1978) has pointed out how the transformations of the
nineteenth-century city could be judged objectively only by detecting their close con-
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nection with the will of the dominant bourgeois class, which, due to the privileged po-
sition that they had obtained, was able to differentiate their way of living with charac-
teristics defined from one country to another, and which had the power to translate
their ways of life into coherent urban structures. While taking into account the errors
of that historical period, it should be noted that the openings in the fabric of the his-
toric city, the geometric scheme of the urban additions, the residential organization
with stately homes, the embellishment of the city with large public parks, were au-
thentic manifestations of the constructive power of the bourgeoisie of the time, capa-
ble of giving concrete expression to the modern city.

The authenticity of the modern city seems to have been transformed, today, into an
accumulation of exhibitions (Debord, 2002), the effect of an immense concentration of
capital, so as to ‘become an image’, a show. If displaying capital means making an as-
pect of our society spectacular, the image becomes the transmissible commodity, mate-
ridlized in the iconic skylines of contemporary cities. The concept of the icon seemsto
be the protagonist of the urban landscape of the twenty-first century, transforming a
large part of the current architecture from an artefact with a use-value to an object with
anovelty value, in which the new —which in the modern era was a coherent expression
of shared ideas — in contemporary society describes a marked individuality of the archi-
tectural object. The phenomenon of ‘iconic buildings' is the result of the propensity of
capital to invest in commodity-architecture (Biraghi, 2019). These singular landmarks
are conceived as celebratory symbols, characterized by the autonomy of their image
with respect to any content, such as to release the form from its ‘function’, in other
words, they are incapable of representing the theme of architecture.

It is no coincidence that we often resort to terms unrelated to the architectural
sphere, performing an operation that we could define as multiscale — athough with a
completely different meaning than that described above — to focus on the singular
iconic forms of these buildings: the ‘shard’ in London of Piano, the ‘cucumber’ de-
signed by Foster in the city centre, the ‘ring’ that the O.M.A. he has built-in Beijing as
aCCTV dite are just a few examples of the same phenomenon. Precisely the O.M.A.
studio, in 2006, with the Dubai Renaissance project, reflects on the authenticity of the
architecture of our time, expressing the ambition to conclude the ‘age of theicon’, in-
spired by anew ‘simplicity’, even if the culmination of the project resultsin afasere-
action to architectural idolatry and which is distinguished only by its white appearance
and uniform features. While renouncing the expressiveness of forms and the impact of
colours, the Dubai Renaissance is animated by the same desire to amaze like other
iconic buildings (Biraghi, 2019).

After al, the same phenomenon of the ‘iconic buildings' constitutes only a particu-
lar case and perhaps faded today, of a broader discourse, within which a part of to-
day’s architectural culture is seeking a form of autonomy, understood as a critical ‘de-
tachment’ from the present time. A detachment to be understood not as a nostalgic re-
turn to an assumed past order, but as a distancing — equivalent to an awareness — of the
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present time, and which precisely by virtue of this anachronism allows you to per-
ceive, to ‘see’ (Agamben, 2008), the contemporaneity. On the other hand, it is not pos-
sible to judge an attitude aimed at renewing the world from the inside, according to
fashion, as contemporary. That is, leaving it asit is (Benjamin, 1979).

Inside and against the contemporary | Within this ‘inside and against’ attitude the
contemporary can be attributed to the exhibition curated by Eric Lapierre for the V
Lisbon Architecture Triennale in 2019, entitled The Poetics of Reason (Lapierre et alii,
2019). Lapierre'sresearch, denouncing the iconic speculation of the last century, tends
to reaffirm the autonomy of architecture as arational discipline. The exhibition, show-
ing a series of selected architectural references and arranged in a timeless sequence,
seems to seek the logical and transmissible essence of the architectural discipline,
linked to the figure of ‘the architect of reason’.

Lapierre's intention can be included in that branch of architectural culture which,
starting from the path dictated by the masters of reason, defines the exact ‘function’ of
the intellectual architect: that of developing atheoretical apparatus that can be used in
view of a practical action, not contaminated, however, by a ‘subjective’ vision, but
rather shared by the greatest number of people, and therefore socializable. In these in-
tentions, it is possible to perceive a link with a certain architectural culture, which
emerged in the second half of the twentieth century and can be summarized, in some
ways, in the figure of Aldo Rossi. It is no coincidence that within the exhibition curat-
ed by Lapierre we find, in sequence, the Analogous City by Aldo Rossi and the Field
of Mars by Piranesi: two works distant in time but united by the demonstrative intent
to recognize a transmissible logic, and therefore always actualizable, in the forms of
architecture, beyond their historical condition. A logic in which the past has never
definitively passed, but rather has been assimilated to afield of forces whose potential
can be reactivated and is capable of transforming the present.

On the other hand, the Project of Autonomy is also the title of the first book by Pier
Vittorio Aureli (2016), an architect who supports the necessary re-proposition of atheo-
ry within the architectural debate, to be understood not as a hermetic dialectic but as an
operating field, autonomous from reality but precisely for this reason capable — through
its detachment — of representing a form of knowledge and understanding of things,
which ssimply means the possibility of changing the space in which we live. In this
sense Aureli is convinced of the fact that architecture must return to having a sense and
role in the construction of city spaces, a belief that tries to frame the problem not on the
figure but on the *function’ — not naive — to which architecture must respond.

It seems that, among the many problems deriving from the process of commaodifi-
cation that has assaulted architecture during the last century, one of these is the for-
getting of the role of internal space as the protagonist of the architectural fact (Zevi,
2009). Zevi, in wondering how to distinguish architecture from non-architecture,
replies that the most precise definition that can be given today of architecture is that
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it is that which takes into account internal space (Zevi, 2009), that space that has as
its peculiarity the fact of being real, appropriate, which visually evokes appropriacy
(Lukécs, 1970).

The thesis that we intend to support is that, starting from a precise angle of view
that defines architecture as a discipline linked inescapably to the design of space
(Schroder, 2015), there exists a multi-scalarity of architecture to be understood not on-
ly, in a static way, as a relationship of homology at different scales, between the ways
of composing the building and the ways of composing the city (Visconti, 2016), but
also as an analogy intimately connected to the formal world of architecture, which, in
the passage between scales, becomes a dynamic concept capable of ‘requalifying’ ar-
chitectures distant in time and space, ready to emerge formal equipment, a mnemonic
heritage, for new dispositions, adapted to the themes assumed for the architecture of
the city (Capozzi, 2017).

Analogy and the architectural project | The figure of Aldo Rossi can be taken as a
paradigm of this way of understanding the architecture of the city, so much so that in
the following text we aim to investigate this particular ‘multi-scale’ quality within the
design activity and how it can still contribute, in an original way, to tracing possible
future lines of research in the field of architectural composition and urban studies. We
can begin by pointing out that Rossi’s intellectual activity, both at adesign level and in
the form of writings, can be understood as a procedure that starts from a systematic
knowledge of the city and on this knowledge is grafted a thought made of memories,
associations and analogies (Monestiroli, 2018), analogies of thought, more or less ra-
tional, which manage, in a synchronic reading of hiswork, to formally match elements
of the city of history with new buildings and, in turn, new buildings with individual
design objects!, in a continuous flow of references and associations where ‘ naive func-
tionalism' (Rossi, 2011) gives way to the analogical method, al understood as the
search for ‘responsive forms (Monestiroli, 2018).

Tracing, within Rossi’s work, a precise dividing line between ‘logical’ and ‘ana-
logical’ thinking (Rossi, 1975) — both present, to varying degrees depending on the
years of activity of the architect —is not a simple operation at all, even if the ques-
tion has, in the end, relatively secondary importance in the reflections devel oped
within this text. We can certainly refer, as a starting point, to Rossi’s article pub-
lished in edition 13 of Lotus in 1976, entitled The Analogous City: Board (Fig. 1).
The article is the response to the architect’s invitation to discuss the similarly titled
table exhibited that same year at the Venice Biennale: *a collective work’ completed
with his friends Eraldo Consolascio, Bruno Reichlin and Fabio Reinhart, a text ac-
companied by an image, a «[...] relatively arbitrary editing» (Rossi, 1976, p. 7)
which still today has a strength, in the opinion of the writer, consisting in its suc-
cinct capability to bring together in a single drawing, in a figurative form, the an-
swers that Rossi had given to the questions — emerging in those years but rightly
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Fig. 1 | Aldo Rossi, Eraldo Consolascio, Bruno Reichlin and Fabio Reinhart, ‘La Citta Analoga’ — Board, 1976
(source: www.monoskop.org, 2020).

still present today — not only around the heartbeat of the city but above all on the
guestion of ‘how to make the city’ and therefore architecture.

The theme of ‘scale’, from mega to nano — ‘mega’ understood as referring to the
city and ‘nano’ to the single architectural object — can be identified in the mesh of the
Analogous City and therefore in the discourse on architecture and the city, assuming,
with the concept of ‘scale’, not so much the instrumental knowledge of redlity at the
various scales, but rather the concrete action of ‘reverberation’ that some architectural
artefacts possess due to their shape and morphology: this notion is intended to add
depth to the implications focusing precisely on the concept of analogy.

15



The appropriate form. The analogy between the architectural and urban scale
by Campanile N. | pp. 10-27

The concept of scale between the ‘natural’ world and the ‘social’ world | It isim-
portant, for our discussion, to dwell on the connections that the theme of the ‘scale’, and
therefore of measurement, establishes with analogy and how it can enter into a relation-
ship with architecture. In the first instance, it is possible to affirm that the act of measur-
ing — therefore of putting two objects in relation — can be understood both as a quantita:
tive relationship, in the sense that it is possible to know one object, taking as founding
data those provided by perception, and as a qualitative relationship, in which we no
longer refer to the means of perception, but this time to an intellectual relationship.

To deepen the question it is useful to introduce briefly the distinction proposed by
Maurizio Ferraris (2014) between ‘natural objects and ‘social objects’, meaning, with
the former, objects that exist in space and time independently of subjects, and with the
latter, objects that exist in space and time depending on subjects. Concerning the for-
mer, epistemology performs a purely reconstructive function, limited to taking note of
something that exists independently of knowledge. Concerning social objects, on the
other hand, epistemology has a congtitutive value (Ferraris, 2014). This distinction in-
troduces a practice of ‘socia objects’ —among which, in a‘problematic’ way?, we also
place the architectural project —within a new season of thought that places the concept
of reality at the centre of its reasoning.

‘Positive realism’ puts in comparison two spheres. on the one hand, a ‘natura’
world outside the conceptual frameworks, in which man’'s only possible action is a
“critically’® cognitive action towards something that exists independently of itself and
is implemented through the specific forms of the senses and the intellect, and, on the
other, a ‘socia’ world where new objects are produced with an operation that is per-
formative and not purely constative, as occurs in reference to natural objects (Ferraris,
2014). In this perspective, the concepts of scale and measurement relate in a problem-
atic manner to the binomial ‘natural world’ and ‘social world’, as there is a fundamen-
tal distinction in the way in which these concepts are expressed in the natural sphere
and the social sphere.

It is reasonable to state that * measurement’ in the natural sphere means knowing an
object specifically in its dimensional attributes. It is the relationship that mathemati-
cally establishes a measurement relationship between two objects, in the sense that the
relationship between two homogeneous quantities provides the measurement of the
first quantity with respect to the second, taken as a measuring unit. Now, this way of
understanding measuring certainly belongs to the sphere of the natural, since it pro-
vides a datum, the dimension of an object, which it is reasonable to assume as una-
mendable, that is, invariant with respect to conceptual schemes. The discipline of the
architectural survey, for example, bases its foundations on the scientific method, ob-
serving and restoring a knowledge of the material object which is based solely on the
constitutive data ascertaining the measurement thus understood. But entering the ‘ so-
cia’ field, the concept of measurement can also take on the meaning of analogy, un-
derstood as the equality of two relationships, that is, the association of two different
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objects that possess something common. It is the subject component that must be
linked to the concept of analogy that introduces the latter in full right into the ‘social’
world, sinceit does not rely only on logic, but is also associated with memory.

If investigating the form is the only objective of the architectural project, then the
analogy is that of the ‘compositional-memorial technique'# which allows the discov-
ery, through the appropriate forms, of a formal response to the themes of architecture.
On the other hand, as Roberto Masiero® said, not only the architectural project but also
designing in general means ‘measuring oneself’, it means opening up possihilities,
tracing paths, identifying a way of life, away of being. Thisis not typical only of the
architect, but | think it is part of what we call *human nature'.

Architecture is the buildings | The observations conducted so far on the concept of
scale are based on the premise, that was intentionally assumed, that the relationship
between analogy and architectural design is possible only to the extent that the project
is considered primarily as a collective fact, that is, the work of human construction,
which, however — precisely insofar as it is socia interaction — does not constitute a
purely subjective production (Ferraris, 2014) but contains an idea of architecture that is
acollective heritage , an asset that is not inseparable from the culture of the time other-
wiseitisarefusal of our work, ageneral indifference to it» (Monestiroli, 2002).

It islogical, from such a discourse, to discern that architecture, precisely by virtue
of its‘socidlity’, isinvested with conceptual schemes, that is, it resolvesinto a science
understood as the construction of paradigms (Ferraris, 2014). On the other hand, such
a thesis has already been proposed by Rossi himself when he highlights the need to
distinguish ‘the architecture of the city’ from ‘architecture itself’ (Rossi, 2012). In the
first case, it is a collective process, slow and detectable over along time, in which the
whole city participates. An evolution, therefore, that underlies a‘ detection’” and under-
standing of the processes of modifications and permanence. In the second case, on the
other hand, we mean architecture that develops principles, that is transmitted accord-
ing to certain rules which make it autonomous (Rossi, 2012). If the theoretical rela
tionship is that in which we understand things in their generality (Hegel, 2017), then
architecture, understood at this point as ‘art in and for itself’, lies in the means, in the
sense that it has as its object sensitivity, but establishes a theoretical relationship with
this sensitivity, taking an interest not so much in the matter asin its sensitive manifes-
tation, that is, in its form, in its figure. Departing from an image of naturalistic imita-
tion, it is placed within a historical vision, since theideain its being for itself, the idea
as ‘conscia sui’ produces itself in the creation of second nature (Hegel, 2017).

In addressing the object of its study only to itself, architecture identifiesitself asan
autonomous discipline, which looks for its forms starting from the reality of its time,
placing itself critically towards this. Taking reality as a knowledge base of oneself
means placing oneself in a condition of knowledge not only of the space around us but
also of history, in the aesthetic sense of it as ‘redlization of the idea of freedom’
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(Hegel, 2017). In this sense, a synchronic attitude towards the works of the past is typi-
cal of architectural design theory, from whose study it is possible to obtain, in alogic of
immutability of the principles and logical statements that underlie their design, an ever-
current lesson. For this reason, the thesis according to which ‘architecture is the build-
ings (Grassi, 2003) is considered correct and the study of the past isimportant.

However, if architecture can and must be understood as a science, its conclusive
moment is also based on subjective elements. Although | consider all architecture to
be a positive fact, a concrete topic, | think that in the end, we clash against something
that cannot be fully rationalized, this something is a largely subjective element (Rossi,
2012). On the other hand, the first principle of theory, following the rossian interpreta-
tion, would consist precisely in the personal obstinacy that every designer should have
on some themes, that is, identify a theme to develop make a choice within architecture
and always try to solve that problem (Rossi, 2012). Now it can be said that the intru-
sion of this subjective datum into alogical discourse on architecture is not necessarily
to be understood as an exception, but rather it is the essential link that allows us to le-
gitimize the analogy as a compositional technique of the architecture. The analogy, ap-
pealing to memory, alows the convocation of known forms, with which look for an
order with whom objects are together.

Some consider ations about the architecture of Aldo Rossi | In conclusion, as an ex-
ample of these arguments, an analysis is proposed about some of Rossi’s architectura
projects, that can be considered paradigmatic of a possible relation between multi-
scalarity and analogy. The analysis has been performed through drawing, intended as a
unique instrument to understand architecture, both in the meaning of re-design as a
cognitive approach to the project and as analytical de-sign intended as a project sign.
Analogy, as a relationship that the intellect captures between two objects with
common features, connects the concept of multi-scalarity with compositional practice.
In other words, we can speak of multi-scalarity as that intimate property of artefacts,
that permits an association of some type between them. This movement of reflection
and propagation of a unique content that permits the association of multiple containers
could be summarized, in a specifically architectural context, as the aspiration to
‘type’, that is as recognition in every kind of building of its own identity represented
with fixed and repeated elements, precisely with typical elements (Monestiroli, 2002).
Multiscalarity thus understood is investigated not only in its purpose cognitive of real-
ity, of which it becomes an objective tool capable of grasping the relationships be-

Next page
Fig. 2 | David Griffin and Hans Kollhoff, ‘ City of Composite Presence’, 1978 (source: Koetter and Rowe, 1979).

Fig. 3 | Giovan Battista Nolli, ‘Nuova Pianta di Roma’: detail of the Flavian Amphitheater and San Giovanni in
Laterano, 1748 (source: wikipedia.it, 2020).

18



From Mega to Nano
The Complexity of a Multiscalar Project

tween things but also as a connection between phenomena and concepts, between idea
and forms, interested in recognizing in these the persistence of present value. It has
been said that multiscalarity is connected to the compositional practice of the architec-
tural project, and this occursin general when the subjective datum enters the composi-
tional exercise, that iswhen, in the presence of a given problem, appealing to memory,
those forms, in the past deemed adequate in solving this problem, are summoned.

It is right to emphasize the importance given to form and its autonomy in the de-
sign project. In this regard, the exercise that Hans Kollhoff experimented for the City
of Composite Presence (Koetter and Rowe, 1979; Fig. 2), the representative icon of
Collage City, the ideological and intellectual work of Colin Rowe on the city isimpor-
tant, both selecting fragments of shapes which, due to their appropriateness, manage
in a graphic representation to construct what can be defined as the plan of a similar
city. In the drawing we find the shapes, sectioned asin atypological relief, of the most
disparate architectures different in space and time, juxtaposed by reason of a refined
balance, abstracting them from their spatial and historical context. It should also be
noted, for the purposes of our presentation, that if on the one hand, Kollhoff will sum-
mon certain architectures almost as tributes to the teachings received from his masters
Ungers and Rowe — as noted in a recent essay (Braghieri, 2019) — on the other hand,
the work of the City of Composite Presence is the result of an empirical approach.

Just like the Analogous City of Rossi —a composition in which each form appears
to have a suitable location — in Kollhoff’s work the Via Nuova of Genoa, for example,
is perfectly matched with a gap between the arches of the Lucca Amphitheatre, thus
managing, despite empiricism, to summarize aformal structure that is not unusual be-
tween the shapes of the circle and the line. If you examine the plan by Nolli specifical-
ly for the area of the Colosseum (Fig. 3) you will notice that the relationship that exist-
ed in 1748 between the Flavian Amphitheatre and the opposite ‘happy road’, which
connected the Amphitheatre with S. Giovanni in Laterano, is completely ‘analogous
to the composition of Kollhoff. It should be added that the reference does not seem
random, given that Giovanni Battista Nolli’s New Topography of Rome, designed for
Benedict XIV and completed after a major campaign of architectural design, is a con-
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stant presence precisely among Colin Rowe's work tools, which focused exactly on
the sector around the Colosseum during the ‘analogy’ works carried out in Rome (Carl
et alii, 1979) in the same year as the publication of the Collage City.

And yet, in a general ‘multiscalar’ exercise of formal references, it turns out that
this way of composing is also similar to certain architectures of Rossi which, by as-
sembling the shapes of the circle and the line, derive their typological structure de-
fined as ‘a skewer’ (Bonfanti, 2001). One example is the 1968 project for the Scandic-
c¢i Town Hall (Figg. 4, 5) —significantly before the Kollhoff experiments —where vari-
ous elements of the architecture are connected by a sky-bridge (the line) ending in a
dome (the circle). Rossi himself, regarding the Scandicci project, declared his explicit
formal affinity with the project for a country house at Charlottenhof by Schinkel (Fer-
lenga, 1999; Fig. 6), in which we find the analogous alignment of the elements of the
house and the surrounding wood. Rossi defined the Scandicci ‘line’ as an ‘urban
galery’, in which — together with the central courtyard plan of the administrative of-
fices and the dome of the board room — we can see the hypotactic® role concerning the
other elements of the composition.

On the other hand, Rossi, using the central plan type and the corridor as solutions to
the problem of the Town Hall as a public building par excellence never clearly separated

Figg. 4, 5| Aldo Rossi, Massimo Fortis and Massimo Scolari, Project of Scandicci City Hall, 1968 (drawings by
the author, 2019).
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from the external spaces [which] can be passed through by a visitor freely without hin-
dering the work that takes place there (Ferlenga, 1999), indirectly testified how the anal-
ogous procedure, in its resemblance to the composition of Kollhoff of the Via Nuova of
Genoa and the Amphitheatre of Lucca, does not only address the formal problem but al-
so the thematic value guarded by such forms and their reconciliation with types.

These arguments are supported by the constant use of the central plan type—single
or double in the shapes of the square and the circle — and the corridor-gallery, which
frequently return to Rossi’s work on the public and collective building (Visconti and
Capozzi, 2019; Fig. 7) and can be defined in all examples as the ‘ primary elements’ of
the composition, those that remain in the forms and in the sense to which the sec-
ondary elements are aligned in a hypotactical type scheme (Fig. 8). An example isthe
project for the Deutsches Historisches Museum in Berlin (Fig. 9), where the two main
elements are significantly the circular foyer and the long central corridor, which ‘rises
in importance compared to the surrounding environments orthogonal to it thanks to a
considerable difference in height, in a dimensional relationship in which a similar ref-
erence to the large spaces of the Gothic cathedrals can also be found (Fig. 10).

In the project for the new Congress Palace in Milan, the reiteration of the design is
made even more explicit by the radical disproportion of the primary elements com-
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Fig. 6 | Karl Friedrich Schinkel, Project of
a Country House in Charlottenhof, 1758.
The linear organization of the system is
highlighted (drawing by the author, 2019).

Figg. 7, 8| Skewer buildings, dimensional
comparison and syntax of figures: Civic
Library in Seregno; Scandicci City Hall;
Cemetery of San Cataldo; Deutsches His-
torisches Museum in Berlin; Congress
Palace in Milan (drawings by the author,
2019).
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pared to the secondary ones, where the long internal gallery, connecting with the
square conference room, relates, this time only at a distance, with a conical tower, re-
calling with its forms an analogous Milan united by the great Gallery (Ferlenga,
1999). The Civic Library in Seregno is an exception, where the role of the gallery is
this time tranglated into the large reading room of the library, with explicit analogous
references to the National Library Hall designed by Boullée (Fig. 11) in which, in
turn, Raffaello’s vision of the School of Athens is famously proposed (Fig. 12). But it
is significantly in Rossi’s most famous project that the ‘skewer’ design achieves its
clearest essence. In the Cemetery of San Cataldo, two elements with a defined shape
areidentified: a cube and a cone. These two monumental elements, naked and impov-
erished of any particularism, are symmetrically aligned by a void, a central spine that
crosses the whole cemetery and which is defined only through the relationship that is
established between the two elements. In addressing the cemetery architecture project
as an interpretation of the residential project, Rossi expressed the compositional rea-
sons of the city in the elements of the cemetery — intended as the ‘city of the dead’ —
indirectly verifying the possible expression of multiscalar relationships intimate with
the doing of architecture, as Alberti remembered centuries before.

Conclusions | An attempt has been made to demonstrate how the concept of analogy
can play an important role in architectural design studies, as a procedure that allows
the project to resolve the themes of our time, investigating the solutions that history
has offered for those themes, and updating them with respect to our historical mo-
ment. This specia relationship with the past allows architecture not to adhere perfect-
ly with its own time, but to place itself, with respect to it, in a detached position — fur-
ther away — but precisely for this reason in a critical, anachronistic, in aword contem-
porary, way (Agamben, 2008).

In this sense, the example study of some rossian public architectures, in which it is
possible to trace the constant use of the central plan and corridor type, alows us to
outline the two essentia functions of the space, that is, being and crossing. If, in fact,
at the scale of the house, the function of staying has been identifiable since ancient
times as the space with the hearth — that is to say the nucleus of the ancient house —,
thus associating the function of crossing to those connection spaces such as corridors
and porticos, at the urban scale the functions of staying and crossing are translated re-
spectively into the construction principles of the city: the square and the street. The
public building is that type of architecture that stands at an intermediate scale between
the nano of the single house and the mega of the city, allowing a multiscal e connection
between the architectural interior and the urban interior. Through this multi-scale fea
ture, of which the public building becomes the example, the places manage to retain —
despite the continuous change of scale — the intrinsic reason for their spaces.

This way of looking at the spaces of architecture and of the city can open up fur-
ther insights for studies on the contemporary city, especially in a historical moment in
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Fig. 9|Aldo Ross, Giovanni da Pozzo, Fran-
cesco Saverio Fera, Ivanalnvernizzi, Danie-
le Nava and Massmo Scheurer, Project for
the Deutsches Historisches Museum in
Berlin, 1988: typologica floor plan (draw-
ing by the author, 2019).

Fig. 10 | Analogous Deutsches Museum: col-
lage of architectures cited by Ross as refer-
enceson the project of Deutsches Historisches
Museum (drawing by the author, 2019).
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Fig. 11 | Etienne-Louis Boullée, Project of the Hall for the extension of the National Library, 1785: perspective
view of the second variant (source: www.gal lica.bnf.fr, 2020).

Fig. 12 | Raffaello Sanzio, ‘ Scuoladi Atene’, 1511 (source: www.wikipedia.it, 2020).

which the ancient socio-cultural role of public places in the city seems to be increas-
ingly replaced by aform of virtual sociality, distinguished by its characteristic change-
ability, relativity and temporary nature. It, therefore, seems important to try to develop
an idea which, in returning to reasoning on the principles of the architectural space,
reaffirmsthe real problems of our time; in particular, the current situation linked to the
health and safety of the urban space requires today’s society to reflect critically on the
places and spaces of the city. Rethinking the role of urban space today, with its condi-
tions of crossing and being, cannot ignore profound research on the current meaning
of these spaces, on their ability to still be representative of the spirit of the time or, to
put it alaRossi, ‘the fixed scene of human affairs'.

Notes

1) Think of the Ca’ del Duca of Venice and that column of Filarete encased at an angle that repeat-
ed almost obsessively in Rossi’s projects. One example for all isthe residential unit in Friedrichstadt
in Berlinin 1981. It is not by chance that the cylindrical element is repeated on a smaller scale, later
also in the Conicaof Alessi, which in turn contains an explicit reference to the project for the Theatre
of World.

2) Architecture — as an allusive artefact to natural objects, but by no means a work that derives
from an intentional transformative process by man —moving from principles and norms (ideal ob-
jects) slowly sedimented, is an agitated activity par excellence that in its ‘affirmative’ it produces
concrete and immanent objects (physical objects) which however want to represent meanings and
values (social objects) (Capozzi, 2013).
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3) The ‘positive’ or ‘modest’ realism is to be understood as a proportional mean between the
‘naive realism’, of those who in ascertaining an ontological foundation of reality passively accept
some kind of natural law, and the * post-modernism’ of those who intend the supremacy of the con-
cept over reality. Positive realism instead conceives the real as a critical constraint, a resistance
against any falsification produced by man.

4) The definition is attributed to Prof. Renato Capozzi.

5) The text is taken from the speech by Roberto Masiero entitled What Architecture Is held at the
Palamostre Theatre in Udine on October 16, 2014, during the first edition of the Mimesis Festival.

6) By hypotaxis, it is meant the importance that Rossi seems to attribute — to be verified whether
this is concerning an autobiographical reason or not — to the decisive elements of his architecture
compared to others. The hypotaxis thus understood is effective in placing the projects that work
with these elements in synchronic succession, tracking the almost constant permanence, in the po-
sitions and relationships, of the ‘prime’ shapes of the circle and the line concerning the ‘submis-
sive’ rectangles. Bonfanti’s analysis in describing the rectilinear succession of the rossian projects
is, in this sense, confirmed, but a possible different reading has been found compared to that made
by Bonfanti when he indicates the additive and paratactic procedure as the compositional tech-
nique of rossian architecture.
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Defining and identifying the contemporary architecture project, which is increasingly
confronting and integrating with urban systems now progressively Smart or Intelligent?,
appearstoday atopic of fundamental importance for our discipline. In fact, the concepts
of scale and measurement have always been fundamental tools for the project, because
of their capacity to relating the particul ar with the general and to setting hierarchiesand
rel ationships between different built systems. Nowadays we can use the notion of mul-
tiscalarity, which is a predominant feature of some architectures, as a means to under-
stand the rel ati onshi ps between architecture and the macro and microsystems with which
it dialogues and interacts. It is therefore intended here to refer to processes of adaptive
or responsive architectures, capable of responding to the needs of resilience to which
environmental circumstances and contingencies refer today, in order to prepare an early
reaction to environmental changes. Adaptive design, in fact, implies the integration of
material and immaterial elements of different nature and scale into the architectural pro-
ject constitute an integrated, adaptive and therefore resilient result.

Implementing these processes, however, does not mean to attribute an exclusive de-
sign scale a contemporary project, but, on the contrary, it implies to find in the multi-
scalarity an element ableto defineit: from the immateriality of the digital infrastructure
and information to the complexity of specific territorial and environmental contingen-
cies, the adaptive architecture incorporates systems of integration and data processing,
to elaborate projects with astrong systemic complexity, that are al'so multi-dimensional,
multi-scalar and multi-material. Through the study of three emblematic projectsfor their
spatial and systemic complexity, such asthe Generator (Hardingham, 2016), the Currie
Park (Carlo Ratti Associati, 2016) and Reset (UNSense, 2017), it is intended to show
the complexity of the adaptive approach operating in the interrel ation between elements
of different scales, in order to highlight the related characteristics and methodol ogy.

Evolution of Adaptive Architecture | Nowadays adaptive architecture is considered
as an evolution of the Responsive Architecture? (Negroponte, 1970), afield of research
and application of processesthat, starting from the identification of certain external en-
vironmental conditions, elaborate adequate response systems capable of modifying the
shape, colour or, more generally, specific characteristics of the building®. In these pro-
jectsit is possible to always recognize two fundamental elements: the inputs, i.e. those
technological components, usually sensors, that capture information from outside, and
the outputs that, on the contrary, process and allow the response of the building.

Born as a pioneering approach referring in particular to energy improvement systems
for buildings, today, thanks to the rapid technological evolution, it isno longer limited
to regulating the interaction between the building and the outside exclusively with a
passive approach. On the one hand, in fact, recent adaptive systems allow the building
to communicate with its users, capturing data and adapting its characteristicsto themin
real-time; on the other, the building itself can be connected through 10T (Internet of
Things) systemsto avirtual network of information that changes over time and is capa
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ble of revealing changes at different scales. The purpose of this experimentation, initially
developed as an exclusively technological artefact, but that today reveals strong socio-
cultural implications, isto guarantee a higher performance to the buildings —in the be-
ginning — and to the individual devices — nowadays. However, the application of such
a system within a widespread digital infrastructure network reveals an intent to share
information to contribute to the improvement of all aspects of individual usersand com-
munities’ lives under loads of aspects.

It is therefore essentia to clarify, through two concepts, the passage of scale from
Responsive Architecture to Adaptive Architecture: thefirst one reflectsthe ability of ar-
chitecture to be constantly connected to a network, physical or digital, capable of man-
aging a multiplicity of data over time; the second, however, shows the duality of the
relationship between the data and the project. This aspect is revealed in the nature of
the project itself to be able to devel op an adequate response to the data collected. More-
over, since the time factor is crucia in the definition of this process, it is possible to
consider thisfield of research in close relation with a design process that aims to be re-
silient, in which the building should face, for example, catastrophic environmental con-
ditions. As it will be seen later, the frequency of natural disasters must be a warning
event for architecture to carry out transformations that are not only political and com-
munity-oriented but that rather have a semantic nature. It is believed that, by incorpo-
rating the macro-processes of infrastructural digitalization and by embedding micro-
devices capable of communicating with the external entities, the architecture project
can provide aresilient response to natural events.

Itis, therefore, now possibleto better specify what is meant by adaptive architecture:
defined among changing architectures® (Fig. 1), it is an architecture capable of reacting
independently, dynamically and in real-time to oscillations in certain environmental
conditions. It is possible to always recognize five main elements: the adaptive compo-
nents, the ability to perform reactions, the intentionality of the process, the preservation
of renewable resources and adaptation to environmental factors and/or catastrophic
events. In particular, spatial configurations, enclosures and structures are considered as
adaptable components, in other words, all those elements capable of reacting through
the material properties of actuators (Schmidt I11 and Austin, 2016; Fig. 2).

Thetechnological and digital elements, however, are no longer post-design compo-
nents, but they should be considered as fully-integrated features: one, asameans of data
capture and a vehicle of interpretation, the other, as a necessary condition for the elab-
oration of the response, capable of defining areal learning process for men and build-
ings. In this way, the building becomes part of a living data network that can itself
contribute to forming, generating information about what happens inside it — the tem-
perature, the variation of influx according to events, etc. —and defining itself asamuilti-
material element, made up of physical elements and immaterial data.

At the sametime, with amulti-scalar approach, the architectural space exploitstech-
nology to build connections and interfaces, to respond both to the bio-physical needs of
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itsinhabitants and to external living conditions or environmental disasters. A continuous
succession of scales connected by bonds and interdependence relationships is thus
emerging. If we consider the relative character of the design scalarity, it is evident how
the project of asingle building reveals both an individual and collective dimension: on
the one hand, through the relationship with the large scale (not only of the natural and
urban environment in which it isinserted but also of the virtual and digital environment
that composesit), on the other hand, through the relationship with the users who interact
withit. Thinking of architecture as a multiscale mixture of complex and heterogeneous
materials and phenomena, finally, represents away to constantly integrate the physical,
material, and visible spatial components with the immaterial, invisible dimension of
data and users that are the main protagonists of space.

Inthereality of contemporary built architecture, there are lots of projects shown asthe
results of researches focused on the ability of the digital element to be able to induce the
adaptive transformation of such architectural elements canonically considered fixed, as
the horizontal surfaces of the floors or even the structural systems®. Designing thistype of
response determines a necessary transformation, semantic and spatial, of these building
materials after external stress. Therefore, the new definition of these elementsis part of a
design process that must use computational components to plan, verify and manage all
the changes in advance. Some elements, as mentioned above, lend themselves more than
others to hosting this technologica upgrade: understanding what adaptivity implies and

Fig. 1 | Elaboration of the relations generated by
the different degrees of interaction between ar-
chitecture and user/environment (graphic elabora-
tion by the author based on ElImokadem, 2016).

Fig. 2 | Harmonizing approaches model (credit: R.
Schmidt |11 and S. Austin, 2016).
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how it modifies the architectural element through interscalar ideation and cognitive pro-
cess, alows us to understand the contemporary evolution of resilient architecture. How-
ever, it is necessary to understand which process has guided the insertion and the
subsequent definition of digital culture in architecture and how it has influenced the pro-
cesses of defining space. This makesit possible to define the systemic design complexity
that implements the reflections on the multi-scalarity of contemporary design.

Influences and processes of the digital approach | The definition of amultiscalar idea
of the architectural project, that takes into account infrastructures or superstructures of
different nature, material or immaterial, requires a comparison with projects from the
Sixties and the Seventies between Europe and America. With the overcoming of certain
characteristics of the Modern Movement, the exaltation of the concepts of self-deter-
mination and individual and collective responsibility and the birth and devel opment of
numerous avant-garde movements, there has been a prolific production of projects
whose value liesin the mixture of different scales, i.e. the relationship between two and
three-dimensional planes. It is easy to mention projects such as the Archigram Group’s
Plug-in City (1960-74), Yona Friedman’s Spatial City (1958-59), or the projects of the
Japanese Metabolists, to realize how central the interrel ation between the small, human
scale and the large scale of urban infrastructure was.

However, the crucial moment that more than any others has guaranteed the devel-
opment of athought that would transport the infrastructure from area and material di-
mension (the city and its physical networks) to an a-dimensional one (related to
information) has been due to the introduction of digital systems. The development of
information technology, which took arapid leap forward during the Second World War
and the Cold War, made it possible to introduce some of the guiding principles of these
new technologies into the architectural field. Norbert Wiener’s theories® on the rela-
tionship between the environmental and natural world which resulted in the first sci-
entific applications of cybernetics, opened the way to new experimentations, starting
from Gordon Pask’s theories about the real possibility of applying these concepts in
architecture (Picon, 2010).

One of thefirst personality that understood these theories was Cedric Price, undoubt-
edly a point of reference for al those who, still today, want to deal with architectures
capable of changing (in time and space) and of being related to systems and procedures
of different nature. The insertion of a physically micro dimension, but referring to a
macro-structural system, into architecture has largely allowed identifying new design
components that have contributed to the redefinition of spatial and temporal conceptions.
These elements can be summed up with themes such as language, command, control
and the ability — both active and passive —to learn. The latter, which in Price’s projects
becomes the main guide to understanding space, today is fundamental, as mentioned
above, for understanding the mechanisms that make adaptability and reactivity of chang-
ing architectures possible.
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In fact, many of Price’s projects modify their spatial conditions by adapting the build-
ing to the users' needs, constituting areal learning process by the building. In addition
to making these changes physically feasible, in fact, these mechanisms give further value
to adaptive architectures, making them a means of knowledge of the environmental
facts, of the conditions inside the building, and even of the (inter)relationship with the
users, through interface devices. Adaptive architectures, therefore, constitute a means
of understanding reality and contributing to its augmented restitution (Fig. 3). It should
also be specified how the transition from the information age, with reference to the pe-
riod between the two wars, to the digital age also marked an evident passage of scale —
interdisciplinary —from the culture of the anonymous consumer masses to the individual
dimension of theindividual (Negroponte, 1970). This passage isrelevant in the reading
of adaptive multi-scale projects, harbingers of further twofold interest, on the one hand
for the communities, to which the projects are destined, and on the other for individuals,
whose individual needs may be the reason for architectural changes.

The dimension of Resilience and interscalarity in Architecture | For some decades
now, the theme of resilience has been a key theme of contemporary architecture that is
called to confront anatural environment increasingly dangerous and unpredictable. The

il

Fig. 3 | ‘Atom: diagram illustrating the distribution of educational facilities throughout the town in phase 3,
ATOM by Cedric Price, 1966 (credit: CCA Canadian Centre for Architecture, Montreal, ‘ Cedric Price fonds,
1903:2006, predominant 1953:2000", DR1995-0233-020).

33



Multiscalarity of adaptive architecture. The efficiency of micro and the resilience of macro in contemporary design
by Andaloro B. | pp. 28-43

sequence of natural disasters that we have witnessed in the last twenty years, starting
with the Tsunami in Thailand in 2004, passing through Hurricane Katrinain 2005 up to
the recent earthquakes in Albania (2019), is a sign of an increasingly rapid climate
change whose effects prove to be exponentially dangerous. After Hurricane Katrina,
which destroyed the United States and has had economic and social repercussionsfor a
long period, resilience has been considered as a design theme also in the architectural
field, thanksto the institution of the design competition.”

Talking about resiliencein the architectural field, asaconstitutive and transformative
element, impliestheinvolvement of all the elementsthat define the project, and therefore
also the scales and the ambits, in order to constitute beforehand systems capable of ab-
sorbing changes and adapting proactively to them to configure a new state of balance.
Resilience, design and environmental challenges are therefore three themes that are now
increasingly interconnected and linked. It is possible to consider that, the main link be-
tween these three macro-environments that represent an innovation in the processes of
project design is the presence of quantitative and qualitative information. The techno-
logical (non-technical) innovation applied to architectural designis, with speed and ef-
ficiency, collaborating in the definition of new paradigms of innovation, through the
interscalar dimension of the project and the addition of intangible elements. Therefore,
although it is known that resilience represents today a macro field of experimentation
and research in different sectors, including architecture, it is interesting to deepen an
approach that binds together different scales of the project, in few words, the connection
between resilience and digital networks. This, not to propose a unique solution, but to
read some architectures that cohesively incorporate the digital technological element,
as one of the possible solutions for resilient design.

Resilient cities are cities where the smart city paradigm is aready outdated: there is
more and more talk of ‘intelligent city’ (Gausa, 2017) or ‘senseable city’ (Claudel and
Ratti, 2016). Cities must not only process or read technological or digital data: they must
be reactive, able to capture, understand, read and intuit the data. Three components can
define their responsive and innovative character: digital communication networks, the
ability to process dataand the presence of sensors and project application software (Gausa,
2017). Big Data, today, are increasingly complex, complete and publicly available, and
therefore can and must be put at the service of processes of adifferent nature.

In this sense, therefore, it should be considered the topicality of research about the
multi-dimensional approach of adaptive architecture applied in resilient environments,
considering as possible agreater or different interaction between architecture, the macro
environment and the technological micro-sector of the digital infrastructure. The article
then aims to show and compare some projects whose approaches are considered valid
to outline and investigate the characteristics and constants that define adaptivity through
multiscalar processes. The proposed projects—referring to atime horizon between 1976
and 2017 — are the Generator (Hardingham, 2016), the Currie Park (Carlo Ratti Asso-
ciati, 2016) and Reset (UNSense, 2017): athough in their dimensional and functional
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diversity, they show the methodological uniformity that guides the adaptive process. In
thisway, by capturing from the outside different types of information such as the pres-
ence, position or even the mood of auser, these examples show how it is possible to de-
fine a system of interscalar relations between different el ements and contexts. Designing
inaresilient way is certainly atopic that has been widely dealt with in different design
occasions both by Carlo Ratti Associati, UNSense and UNStudio. These two projects
have been identified because of their evident mixture between the technological element,
that tends to an infrastructural macroscale, and the architectural element, that directly
confrontsthe average scale of the user. The most distant example, instead, the Generator
by Cedric Price, is a precursor of the interrelation between the external necessity and
the architectural material, a project whose intent is to periodically re-establish a new
balance to overcome a moment of boredom or, we would say today, of difficulty.

The Generator project: adaptability as a solution for boredom | In a mature phase
of his career (1976-79)8, Cedric Price developed the Generator project in collaboration
with John and Julia Frazer, today considered the leading exponents and pioneers of in-
telligent and interactive architecture. The innovation brought by this project should be
read as the result of long project experimentation that began with the Fun Palace (1960-
66) and continued with the Potteries Thinkerbelt (1964) and ATOM (1966): although it
was never completed, the Generator has made tangibl e the systematic and complex na-
ture of the digital architectural design. It hastherefore created a system capable of link-
ing the scale of the micro technological components to the architectural scale of the
building, and again to the macro scale of the digital infrastructure. The Generator pre-
figures, with clarity and simplicity, the ubiquitous computing and artificial intelligence
systemsthat today architectureis (re)introducing in its spaces through 10T technologies.
This space, in fact, is no more just the place of physical relations between the users but
it also hosts interactiveness moments, between the building and the users.

By adding to the (inter)action-reaction capability of the Fun Palace the infrastructural
complexity of ATOM, Price and Frazer defined the first intelligent building. With its
silent and invisible data megastructure, almost an ‘ omnipresent intelligence’ (Price and
Obrist, 2003), the Generator congtitutes its visionary value around the realization of in-
terrelation through interface systems. These elements can also be considered in their
dual, physical and digital, value: on a hand, the building becomes an interface with the
man who is called to confront it and with the crane system capable of moving the one
hundred and fifty cubic units that make up the project, from one point to another of the
foundation grid; and on the other, the employee of the White Oak Plantation, for whom
the project isintended, uses adigital interface to communicate directly with Factor, the
mobile mechanism of the crane. The official presentation of the Generator®, which has
been the visual reference of the project over the years, has been made with a physical
prototype of the grid and modular units, an inventory to provide feedback on spatial
configurations (use and position), a microprocessor to communicate with the structure
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(through a screen) and arecorder to store possible future configurations (Fig. 4). Thus,
the question of learning reveals again its importance, together with al the characters
that cybernetics had introduced (language, command, control and the ability — active
and passive — to learn) and that are fundamental for all adaptive and reactive projects
where the digital component is preponderant.

Theintelligent system that definesthe Generator istherefore endowed with the abil-
ity to learn: it has a memory system and the ability to process responses to external
(user) stress aswell asto redefine itslimits or paradigms, through a continuous (gener-
ative) re-programming of transformation rules'®. Finally, the system reaches the maxi-
mum autonomy of self-determination instead of the lack of interaction by users: if, in
other words, the system does not receive any indication of movement within a given
period of time, it can automatically generate, based on its experience, an adaptive re-
sponse, and put it into practice through the mobile crane element (Fig. 5). The project
reveals great potential in defining a very complex system that would lend itself well to
reflections on theresilient purpose of adaptive architecture. In fact, combining the ability
to store information and learn from it, with the possibility of acting simultaneously at

Figg. 4, 5 | Generator by Cedric Price, 1976-79: The working electronic model; Activity compatibility (credits:
CCA Canadian Centre for Architecture, Montrea, ‘Cedric Price fonds, 1903:2006, predominant 1953:2000°,
DR1995-0280-108 and DR1995-0280-651-004-007).
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different scales according to different interfaces, foreshadows a perspective, a horizon,
inwhich it is possible to delineate the shape of a contemporary architectural project ca
pable of exploiting technological advancement following a computational process.

CurriePark and Responsive Flotation: experimentsfor adaptive structures|A dif-
ferent approach, instead, is shown in the project for the Currie Park Plaza, a part of the
Masterplan for West Palm Beach (Florida, USA) developed in 2016 by the Carlo Ratti
Associati firm (Fig. 6), whose construction should have been completed in 2018 but has
not yet been completed. The Masterplan covers an area of nineteen hectares along Worth
Lagoon and is expected to accommodate residential, commercial and low-density public
space (Carlo Ratti Associati, 2016). What constitutes an interesting element, however,
isthecircular platform of the floating Plaza, straddling the water level and exemplifying
the possihilities of applying adaptive digital technologiesto aresilient purpose. The pro-
ject is the result of researches conducted by the same studio in collaboration with the
Senseable Lab of MIT and exhibited in 2015 with a prototype at the Architecture Bien-
nalein Tallin (Estonia, EU) named Body Building (Carlo Ratti Associati, 2015).

The prototype, called Responsive Flotation (Fig. 7), shows the operation of afloating
platform that recalibrates its position in real-time, based on the number of occupants
and other additional loads. The mechanism adopted is that of the submarines itself,

Figg. 6, 7 | Currie Park (Plaza) in West Palm Beach (2016) and Responsive Flotation Exhibition in Tallin (2015)
by Carlo Ratti Associati (sources: carloratti.com).
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which mutates the process of determining the equilibrium carried out also by the human
body through the labyrinth of the inner ear. The actuators are therefore nothing more
than a series of air chambers placed under the water level inside a shell, which open
and close automatically, releasing or aspiring water as required. This allows the square
to become a catalyst for activity, hosting public buildings, a restaurant, a swimming
pool and an auditorium on the water surface.

This project shows us the adaptive architecture's propensity to intelligently process
data, to put it into a system within alarger information network that can respond to phe-
nomena such as rising water It is therefore interesting to read its potential, which cer-
tainly does not lie in the mere technology use, linked not only to the world of military
naval engineering but also to a long tradition of construction on the water of which
countries such as Holland are centuries-old references; the innovation brought by Ratti’s
project lies in the search for constant interactivity between the user, the environment
and architecture. Making a public space accessible by overcoming the problem of the
oscillation given by the unstable surface of the water, lays the foundations for a design
that seeks a comparison with natural materials and adapts to them, modifying its spatial
characteristics. Moreover, asthe prototype Responsive Flotation had already made clear,
the new stasis condition on the water’s edge allows real -time monitoring of the natural
elements through the collection of data on chemical pollutants, biological pollutants,
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Figg. 8-10 | Reset by UNSense, Milan, 2017 (source: www.unstudio.com).

living conditions of plants and animals, temporal conditions, etc., al elements that can
potentially be incorporated in the project and be useful for a future further definition.
Once again, the interscalar potential of the adaptive approach, capable of creating links
and relationships between materials belonging to different scales, can be noted.

Reset: the adaptivity of the human dimension | The last example gives a particular
dimension at a different scale. Born from the collaboration between the Dutch studio
UNSense (an experimental research unit of the architecture firm UNstudio, B. van
Berkel) and the American architecture firm SCAPE (K. Orff), Reset is a modular and
mobile unit conceived between architecture and design and created to provide cus-
tomized space for stress reduction in the working environment™ (Shelden, 2020; Fig.
8). It is made up by a series of small-scale architectural devices, real rooms, conceived
in series according to modular modules and declined in six sub-themes or categories.
The adaptability of the project lies in the response that each of these pods (the rooms)
givesto the interlocutor, according to his specific physical needs.

Through the use of wearable technologies (head and heart sensors), able to detect
the biological conditions of the user and to report the data to their reference pod, an
adequate response is elaborated to favour the reduction of stress according to the spe-
cific theme of the space in which they arelocated. Reset (Responsive Emotional Trans-
formation) is, therefore, presented as a device to rebalance, reorganize and reset
(UnSense, 2017), showing itself as a study prototype for future devices useful in every-
day life. The research carried out by UNSense, in fact, aims to explore the best blend
of architecture and technology.

In addition, the data collected as aresult of the application of these adaptive actions
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are communicated to the user who thus receives immediate feedback on their activity,
aswell as providing personal feedback. Especially in this project we see a double defi-
nition, physical and digital, of interactive action. If, on the one hand, the user is encour-
aged to experience the device through a sensory path, on the other hand, through the
use of the de-stress app, he can retrace the path in digital form at alater time. Intimacy,
Mind& Body, Escape, Fight or Flight, Sound Therapy and Laughter (Figg. 9, 10) arethe
six themes to which the six units correspond and that differ in terms of interior finish
and spatial configuration, aswell asthe type of experience proposed. Also, in this case,
it ispossible to find some of the characters previously illustrated, which define complex
and interconnected systems. among them, the different languages, in this case related
to the senses, the control element, the feedback loop and the recursiveness of the modular
feature. In conclusion, the algorithm measures ‘ the resilience of the user’ to stress and
identifies among its transformation possibilities the best method of resolution.

Conclusions | The comparative reading of the three case studies presented show the
versatility of the resultsthat an architecture capable of modifying its characters can tend
to, keeping theinterest for aresilient purpose. From this point of view, the theme of the
scale of the project remains central and has to be understood more and more as a tool
of the designer to implement and give value to his project. Designing with time and in
aconstantly changing space (both the physical space of the environment and the virtual
and mental space) imposes a paradigm shift in order to create an architecture that isable
to welcome a constant comparison between different scales, materials and practices.

From the three projects shown, therefore, thereisacommon divider in the mixture
of the parts that make up the entire project and that are not limited to the technological
elements, but rather to the dual reality lead by the introduction of the digital element.
In this way, the multiscalarity, defined through the transversal relationships between
the dimensional areas, is a necessary character of architecture. The dependence be-
tween theindividual scales, in relation to the human component demonstrates the con-
stant search for the interactive character of adaptive projects, both in their physical
and virtual dimensions.

In al cases, however, the combination of material and immaterial characters allows
an efficient interchange between the architecture project and the user who approaches
it. Knowing how to establish a relationship between the different architectural compo-
nents and the vast world of data is the challenge of contemporary architecture. Recent
studies carried out at the University of Stuttgart, TU Delft and MIT, show areal and
current interest in thisfield of research, which can lead to areal and fruitful integration
in the architecture of reality, the digital one, which today has already spread widely in
many areas of experimentation and production. Thisfurther shift of scale -theinteraction
of architecture with digital networks- allows identifying the last level, higher than the
environmental Macroscale, that corresponds to the definition of resilient projects atten-
tive to environmental dynamics.
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Notes

1) The Smart City paradigm, which has spread rapidly among scientific communities in recent
decades, refers to a Smart and Reactive City capable of integrating multiple levels of technology, in-
formation and communication, and managing urban practices. There is, however, a formal distinc-
tion between Smart and Intelligent Cities that attributes to the former the pure informational manage-
ment of data and to the latter its organization and management in a network.

2) The first to speak about Responsive Architecture is the American computer scientist Nicholas
Negroponte (1970) in The Architecture Machine, whose cultural heritage was recently collected by
Tristan d'E. Sterk (2005). He showed the limit of Negroponte’s definition as it does not yet include
integration with robotics and artificial intelligence systems.

3) Among the reactive buildings that are now considered canonical, there are the Institut du
Monde Arabe (J. Nouvel, 1980), the Blur Building (Diller & Scofidio + Renfro, 2002) and the Hypo-
surface (dECQi, 2016); among the adaptive ones, on the other hand, reference can be made to some
of the winning projects of the Re-build by Design competition, including the Living Breakwaters
(SCAPE, 2014) and The Big-U (BIG, 2014).

4) The classification of architectures capable of interacting at different scales with different levels
of external agents allows identifying five categories: intelligent, interactive, reactive, adaptive and
kinetic architecture. Each of these has different and unique relationships between the built, the user
and the external environment (Elmokaden et alii, 2018).

5) In addition to the projects presented in the second part of the article as case studies, reference is
made here to Bernard Tschumi’s projects and experimental research redlities in Stuttgart, the Institute
for Lightweight Structures and Conceptual Design (ILEK) and the Institute for Computational Design
and Construction (ICD) of the TU University of Delft and the Canadian Centre for Architecture.

6) Reference is made here to the volume entitled Cybernetics, or Control and Communication in
the Animal and the Machine in which Wiener (1948) presented for the first time the relationships of
correspondence and analogy between neuroscience and computer science, between the brain and the
computer and therefore between neurons and bits of information.

7) A possible response to these phenomena began to take shape in the United States in 2012, follow-
ing Hurricane Sandy, with the establishment of an architecture competition and the subsequent formal
condtitution of the group Re-build by Design, and the following year with the establishment of the group
100 Resilient Cities by the Rockefeller and Arup Foundation. Over the years, they both have set the goa
of identifying strategies and designing projects capable of responding to future environmental and cli-
mate contingenciesin aresilient manner. However, what emerges from the study of the work of these re-
aditiesisaclear interest in intervening in a preventive manner on the urban fabric and soils and the prac-
tices of the citizens of the communities involved. An evident problem of scale is then outlined: we pass
from the urban macro-scale to the small scale of the man to whom the practices are destined. Therefore,
thereis often alack of in-depth analysis specificaly referring to the intermediate scale of the building.

8) The project of the Generator was elaborated by Price starting from 1976 and only at the end of
1978 Frazer’s consulting report became officia. Moreover, although the project was completed in 1979,
numerous writings testify a copious correspondence report until 1980 between the two, for afurther def-
inition of some aspects of interactivity of the Generator.

9) Between April and June 1980, the publications Building Design and RIBA Journal launched a
long series of publications on the Generator that lasted until the following year, underlining the innova-
tion brought by the ‘first intelligent building’ in history. In December 1980, however, an intervention
by Price himself in the magazine Architecture d’ Aujourd’ hui entitled Au Dela du High-Tech, was nec-
essary to underline the importance of the systemic complexity of the project, beyond mere visual char-
acters (Furtado and Gongalo, 2008).
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10) Frazer'srole in this sense was fundamental because it alowed the transition to an automatic-
generative system based on the * user- machine’ dichotomy (Furtado and Gonalo, 2008).

11) The project was presented at the Salone del Mobile in Milan in 2017 (Work 3.0 — Joyful sense
at Work); research funded by the Dutch Agency for Enterprises for the design and implementation of
a prototype that applies the methodology of Reset in everyday situationsis currently underway.
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By 2030, the planet we live in will be different: Thomas L. Friedman (2016) observed
that the three main forces of our Planet — Moore's Law (technology), the Market (glob-
alization) and Mother Nature (climate change and biodiversity loss) — are all pressing
at the same time, with inevitable conseguences for territories, cities and buildings that
will be designed and created in the future. The 17 2030 Sustainable Devel opment Goals
presented by the United Nations (2015) provide an important answer to this time hori-
zon, tracing the path towards a development model for a better and more sustainable
future for everyone. But will these Goals be able to accelerate sustainable innovation?
However, it is clear that how our planet, its landscapes, cities and architectures will be
inthefuture will mostly depend on the decisions we make today, on our level of ‘vision’,
on how the research will evolve and on how we will deal with the subject of sustain-
ability with respect to the aforementioned Goals.

Going beyond 2030, imagining 2050, according to the United Nations (2019) we
will haveto deal with apopulation growth, it will reach ten billion people, 75% of which
will be concentrated in cities and urban areas; and if the cities of the future become cru-
cial metropolises for the sustainability of the whole planet, the population increase will
determine a greater demand for energy and higher CO, emissions in the atmosphere,
which have already increased in the last 20 years respectively by 49% and 43% (IEA,
2019a). Other data require some considerations: in 2018 the building industry has ab-
sorbed 36% of global energy consumption and produced 39% of annual greenhouse gas
emissions. These data surely are very alarming, but are nothing compared to the 2050
outlook, when the energy demand will increase by about 50% and the demand for build-
ing cooling will triple compared to 2010 values (IEA, 2019b).

In responseto therise of Earth’stemperature, there are many recommendations sug-
gested by international non-profit Bodies and Organizations: to dynamically respond to
ongoing change processes and the effects caused by exogenous or endogenous distresses
such as climate change and the progressive shortage of resources (EC, 2017), and also
to increase the resilience and ability to adapt to the climate, together with ecosystem
quality and the overall environmental performance aimed primarily at climate mitiga-
tion, CO, reduction and energy efficiency, starting from urban and environmental rede-
velopment and regeneration projects, to be implemented following the Green City
Approach (OECD, 2016).

In the building industry, the building envel ope can be a crucial building subsystem to
reduce energy consumption and CO, emissionsin the atmosphere, contributing —with ad-
equate technical and technologica solutions and highly energy efficient materidls —to a
prospective energy saving that the European Union estimates at 32.5% by 2030 (European
Parliament and The Council of the European Union, 2012, 2018). The strategic role of the
building envelopeisal so confirmed by the Global Alliance for Buildings and Construction
(IEA, 20194). It reports, among the various actions to be implemented (strategies, con-
struction techniques and resilient materials), also the creation of adaptive envel opes useful
to overcome the progressive limitation and non-renewability of natural resources and to
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create buildings with high energy efficiency and low CO, emissions, alowing to contain,
on the one hand, the increase in the average global temperature well below 2 °C compared
to pre-industrial levels, and on the other, the growing energy demand for cooling. These
guidelines must certainly be coupled with adequate policies that the countries will have
to implement and the dissemination of best practices in which heating and cooling are
regulated by adaptive and ‘ passive’ envelopes (Tucci et alii, 2019).

In the light of these premises, the paper, after having highlighted the importance of
‘adaptive’ envelopes as a possible solution to the environmental issues, focuses on the
characteristics and potentialities of Phase Change Materials (PCMs) that changeto ‘an-
swer’ temperature variations, changing their state, from solid to liquid and vice versa,
depending on the amount of heat they absorb. In particular, the paper will highlight the
advantages, limits and fields of application of PCMs, as documented in reference sci-
entific literature, especially in relation to the research carried out at micro and nano
scales to enhance the properties of PCMs to be used in the building industry.

A new paradigm: the facades, from envelope to osmotic and adaptive mem-
brane | In the second half of the 20th century, architecture has experienced a period
of extreme linguistic, aesthetic and semantic, as well as technical, innovation thanks
to the introduction of technologies that have allowed the creation of self-supporting
domes, remarkabl e overhanging bodies or volumes with particularly complex geome-
tries, but also the use of metal surfaces and plastic materials in building envelopes.
This was possible with thanks to new building techniques and innovative digitization
processes. In many of the above-mentioned architecture elements we can find awill to
express a‘ semanticity’ that goes beyond the other expressive and technological ‘ con-
stants’, to create ‘living-spaces’, no more linked to a vision based on ‘normal’ three-
dimensionality, but multiplied by points of view that often deviate from any
pre-existing model and from what is the normal human ‘ perception’ (Dorfles, 2007),
to communicate a more marking than stylistic value, to take on the role of ‘symbol-
buildings' (to mention two well-known examples: Agbar Tower in Barcelona by Foster
and the Guggenheim Museum in Bilbao by Gehry) having two essential characteristics:
they are ‘marks’ in the urban confusion that surrounds them; and also to replace the
‘modest’ monuments of the past (Dorfles, 2007).

This great attention given to formal and aesthetic issues has led architects to often
neglect the energy performance of the envelopes and the potential benefits they could
have provided to the environmental issue (Addington, 2009), delegating to * active' sys-
tems the air heating, ventilation and cooling necessary to compensate for the indoor
thermohygrometric conditions caused by the indiscriminate use of large glass surfaces.

Starting from the mid-1990s, the gradual awareness on the environmental emergency
(and of the repercussionsin human, social and economic terms) reverberating on build-
ings through ‘ macro phenomena stressing the whol e building system’, the growing cost
of energy and the demand for a higher-quality thermohygrometric well-being made by
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the users have pushed the researchers and designers towards new envelope conceptsin
genera and facadesin particular, accel erating innovative practices with new approaches
characterized by dynamism, adaptiveness, smart control, responsiveness, integration-
hybridization, biomimicry, etc., fostering a new paradigm (Perino and Serra, 2015). In
this paradigm, these sub-systems are not intended anymore as elements opposing to a
flow, but — on the contrary —as ‘filters' (Favoino et alii, 2014) that receive by controlling,
or opposeina‘smart’ way to, the external weather stresses by intercepting and capturing
them in different directions depending on the seasons and the exposures (Addington
and Schodek, 2005), therefore assimilating the frontier envelope to a ‘technological
Janus’ (Lucarelli et dii, 2020; Tab. 1).

The ‘mitigation’ strategy, among the strategies identified to respond to these solici-
tations, is consolidated, but many experiments and recent achievements suggest the need
for it to be coupled with an *adaptation’ strategy, using a range of ‘adaptive solutions
involving the ‘micro’ scale (Lucarelli, 2018) through the use of components (often de-
rived from transfer of technology) capable of providing increasingly extreme perfor-
mance responses to external stresses (in terms of indoor comfort) with low energy
consumption, or the ‘nano’ scale with materials already used in the first biomimetic ap-
plications in envelope systems. The resilient attitude of biological systems to respond
in an adaptive, reactive and dynamic way to hostile and adverse external stresses, aming
to minimize the system’s vulnerability rather than safeguard the full integrity of the sys-
tem at all costs—that is, to ensure that it can preserve its vital functions with minimal

i Facade

Solar radiation i

Thermal comfort

Outdoor temperature = Energy performance

Wind <8
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Humidity é Light
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Tab. 1| Schematic role of adaptive facade (source: Aelenei, Aelenei and Vieira, 2016).
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losses (Belpaliti, 2013) —it startsto interest the building industry sinceit is so effective
and efficient that it aims to be a new paradigm from which draw inspiration to design
the functioning of artificial systems (Benyus, 1997).

In this sense, the aim of the project goes beyond the configuration optimization of
the object following specific conditions — expected, static or predictable within alimited
range of variation — favouring resilient behaviours throughout their whole service life
answering variable environmental stresses (Antonini, 2019) to be implemented with an
adaptive and dynamic attitude, and through a range of progressive tactics and actions,
proportionate to the stress (Oguntona and Aigbavboa, 2017). Some examples of resilient
facadesare: ‘dynamic’ envelopes, which control the relation between the external envi-
ronment and the building by managing the different energy flows through integrated
systems (materials and components) capable of changing their shape, alternating func-
tions and organizing spaces (Pesenti et alii, 2015; Luible and Overend, 2018); ‘ smart’
envelopes capable of improving the energetic and environmental management with sen-
sors and built-in actuators connected through the devices of the 10T thanks to the real -
time analysis of data on the operating conditions of the envelope (Arnesano et alii 2019)
and by ‘biomimetic’ envel opesthat, by mimicking animals and plants nature as‘ model,
measure and mentor’ (Benyus, 1997) and learning from its behavioural and performance
paradigms, use only techniques and technol ogies, materials and components that react
to environmental stimuli in an ‘organic’ and ‘passive’ way (Tucci, 2017). Even with
their relative peculiarities, all the aforementioned types of envelope can be included in
the ‘adaptive’ envelope category, defined by the EU COST Action TU 1403 Adaptive
Facades Network (Luible, 2015) as closing systems made up by multifunctional (prefer-
ably ‘passive’) and highly adaptive systems capable of changing their functions, char-
acteritics, properties, performances, configurations or behaviours in afixed period of
time, responding to variable boundary conditions and with the aim of improving the
overall performance of the building.

The most common solution isto integrate mobile devices into the artifacts, although
the environmental issue should lead us to rethink the use of large motor-powered and
energy-intensive elements and to think on the complexity of these systemsalso in rela-
tion to building and maintenance costs. In this respect, some examples are the Institut
du Monde Arabe, designed by Jean Nouvel in 1987 in Paris, in which the 30,000 metal
diaphragms inspired by the mashrabiya are moved by engines managed by a central
computer and require constant maintenance due to frequent mechanical failures; or the
Al Bahar Tower in Dubai, built in 2012 with a project by Aedasand ARUPin which the
structural elements of the adaptive facade will reach physical obsolescencein thefiftieth
year of their operation and the many components that make it move (such as actuators
and bearings) will not last more than fifteen years (Karanouh and Kerber, 2015).

Therefore, the research is oriented towards biomimetic applications emulating,
through materials designed at a‘ micro’ and ‘ nano’ scale, the behaviour of living organ-
isms originating a functional, morphological variability of the objects concerned, and
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Fig. 2 | Shiver House designed by NEON: a kinetic
‘animal like' structure which moves and adaptsin re-
sponse to surrounding natural forces, Korppoo, Fin-
land, 2019 (credits: www.neon.uk/?2utm_medium=web-
site& utm_source=archdaily.com#/shiver-house/).
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Fig. 3 | Al Bahr Towers, Abu Dhabi, 2012 (credits:
www.arup.com; www.re-thinkingthefuture.com).
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Fig. 4 | Adaptive Sola Skin, self-supporting solar collection facade: prototype with removable panel (credits:
dani el raznick.com/about/adaptive-solar-skin/).
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often also to their appearance (Persiani, 2019). Consequently, the dynamism isno more
linked to the action of a mechanic actuator hidden from view but, for example, to pho-
tochromic coatings that regulate glass transparency, or to brise-soleil moved by phase-
change actuators or even to external coating membranes that change their geometry and
volumes, according to the incident solar radiation on surfaces (Wayne, Santoso
Mintorogo and Sigit Arifin, 2019; Figg. 1-4).

Regardless of the type of adaptive facade, its design — mostly in case of critical or
vulnerable environments — it must be preceded by an investigation on the dynamics
that influence the vulnerability of the buildings, the analysis of the available natural
resources (sun, wind, breezes, climate, etc.) and by simulations and tests on their use
to evaluate the adequacy of the responses considering the energy efficiency aim. It can
be achieved with a new concept in which the best facade is not the most insulated but
the one allowing to correctly regulate the flow of transmitted heat, capture or release
energy, control the flow rate of the ventilation and, finally, regulate its permeability
according to the season, working conditions and user preferences. Nowadays, the mar-
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Tab. 2 | Conceptual overview of aclassification scheme for adaptive facades (Aelenel et aii, 2019).
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ket and the research offer different types of facades characterized by an extraordinary
level of innovation (Bendon et alii, 2019) mostly on the functionality and active re-
sponses of materials and components.

Besides the different definitions (Romano et alii, 2018) and specificities (Loonen
et alii, 2015), every type of facade goes through three stages: (i) detect the environ-
ment (i) process the acquired information and (iii) take physical action (movement
or change in material property) to optimize internal environmental qualitiesin re-
sponse to adverse external conditions. The level of adaptability (gradual or immediate)
can be uniquely linked to the reaction time (seconds, minutes, hours, day-night cycle,
season, year, ten-year span) and to the spatial scale (nano, micro and macro) according
to when and where the change occurs. Daniel Aelenei et alii (2019; Tab. 2) have pre-
sented a classification scheme that combines the strengths of the different typologies
through seven objectives/purposes that, on the one hand, help to understand the pe-
culiarities (and philosophies) of the different adaptive facade systems, and on the
other, define the tasks that an adaptive facade can perform, usually by balancing over-
all energy consumption, CO, emissions and life-cycle costs. In general, the adaptive
components are controlled and managed in two ways (Loonen et aii, 2013): an ‘in-
trinsic control’, self-regulated and triggered by environmental stimuli that allow low-
cost operations and maintenance (typical of passive systems); an ‘extrinsic control’
which can start after finding information (through sensors) and data processing with
actions to be taken (through actuators).

Although the need for greater energy efficiency has regulated in recent decades a
series of mandatory requirements aimed at implementing nearly Zero Energy Building
(nZEB) or Zero Energy Building (ZEB), the facades of buildings must now meet new
and more stringent requirements. Traditional materials with ‘static’ characteristics are
no longer adequate to meet them, because they have optimal performance for specific
needs, since they are optimized to ensure only one of the well-being conditions of cool-
ing, heating or daytime lighting (Kasinalis, Loonen and Costola, 2014). Instead, facades
should be moreresilient and heating, cooling, lighting and energy production should be
requirements handled by the envel ope, planned since the design stage with new functions
and peculiarities, with unprecedented performance and being an ‘ osmotic’, ‘ selective’,
‘dynamic’ and ‘multifunctional’ membrane (Goia, Haase and Perino, 2013), in other
words ‘adaptive’, able to control and manage the variables of ‘macro’ phenomena
through ‘micro’ and ‘nano’ responses, new scales of interest in the project.

Adaptive responses from ‘micro’ and ‘nano’: the PCM s | Among the different ma-
terials developed with the research at ‘micro’ and ‘nano’ scale, the Phase Change Ma-
terials (PCMs) can be a possible solution to reduce the energy demand in the building
sector by reducing heating and cooling demand of buildings (Parameshwaran, Harikr-
ishnan and Kalaiselvam, 2010). The Thermal Energy Storage (TES) systems allow to
‘store’ a certain amount of energy in the accumulation stage to be used at a later time
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Thermo-physical
Requirements

Appropriate melting
temperature in the required
operating temperature range

High latent heat of fusion

High specific heat

Kinetic
Requirements

High nucleation rate in order
to avoid super cooling of the
liquid phase

High rate of crystallization
to satisfy demands of heat
recovery from the storage
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Chemical
Requirements

Long term chemical stability
of the PCM

No degradation after
freeze/melt cycles

Complete reversible

Economical & Environmental
Requirements

Low price and
effective availability

Non-polluting

Low environmental
impact

system freeze/melt cycle
High thermal conductivity of Good recyclability
solid and liquid phases No corrosiveness

Low embodied energy
High density Non-flammable, non-toxic,
non-explosive materials

for safety

Facility of separation from
other materials

Congruent melting of the PCM
Cycling stability
Small vapor pressure

Small volume changes

Little or no sub-cooling
during freezing

No segregation

Tab. 3 | Thermo-physical, kinetic, chemical, economic and environmental requirements of PCM (source:
Konstantinidou, 2010).

(Arceet dii, 2011), and among the different methods used for the heat energy storage,
the Latent Heat Thermal Energy Storage (LHTES) uses the characteristics of phase
change materials. The PCMs are materials capable of changing their status from solid
to liquid and vice versa, depending on the amount of heat they absorb which becomes
‘latent heat’ during warm weather and ‘released heat’ during cold weather (Soares et
alii, 2013). These materials are in a solid state at room temperature, but when it rises,
they become liquid and accumulate energy in alatent form. The cycleisinverted when
the temperature decreases again, they return to the initial temperature. In this case, the
PCMs return to a solid state and in this phase change they release the previously stored
energy as heat in the environment. Their thermal storage ability is higher than the one
of atraditional material having with a certain mass. Thermoregulating materials repre-
sent an innovative technological solution in building design, asthey give the possibility
to reduce the daily fluctuations of the room temperatures through the reduction of indoor
temperature peaks, and therefore of the energy consumption necessary for air condi-
tioning the rooms. Furthermore, as a not negligible advantage, it must be noted that they
are functional and operational without any type of external power source, and give dy-
namism and adaptation flexibility to external weather conditions.

One of thefirst PCMs used in passive solar systems is water. The Water Drum Wall
— tested for the first time at the end of the 1940s by Hoyt Hottel and Massachusetts In-
stitute of Technology of Boston's students — works in arather simple way: the rays of
the sun crossing the glass surface are intercepted by a mass of water or another liquid
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Organic

Parafin
Non Parafin

Phase Change Materiales

Inorganic

Salt hydrate
Metallic

Eutectic

Organic-Organic
Inorganic-Inorganic
Inorganic-Organic

Tab. 4 | PCM classification (source: Memon, 2014).

Organic
(paraffins and non-paraffins)

They are available in a range of
temperature

Values of latent heat of enthalpy are high
(e.g., acids have much higher heat of fusion
than the paraffins)

Supercooling degree or superfusion effect
is normally low during freezing process

Relatively low segregation even after
several thermal cycles (thermal reliability).
High thermal stability, congruent phase
transition process

Show self-nucleation and growth rate
properties

Inorganic
Salt hydrates

They possess high volumetric latent heat
storage capacity

They possess low vapor pressure in the
melt state

They are non-corrosive, non-reactive,
non-flammable, and not dangerous

Have good compatibility with the
conventional construction materials.
Recyclable, cost-effective, and ease
of availability

Exhibit high latent heat of enthalpy and
sharper phase transformation. High thermal
conductivity with lower volumetric changes
during phase change. Safe to the
environment in terms of handling and
disposing when compared to the paraffins

Eutectics

They exhibit application-specific sharp
phase change temperature (melting
temperature)

Exhibit slightly high volumetric thermal
storage density than the organic
compounds

They possess low or no segregation.
Thermal reliability is good with congruent
phase transition characteristics

Tab. 5 | Merits of the LTES materials (source: Parameshwaran and Kalaiselvam, 2016).

Organic
(paraffins and non-paraffins)

Density, thermal conductivity, and latent
heat of fusion are inherently lower

Inflammable, less compatible with plastic
containments

Larger volumetric changes are possible
during charging and discharging
(applicable to some grade of organic
compounds); expensive by nature

Inorganic
Salt hydrates

Relatively high supercooling properties

Low degree of nucleation (requires
nucleating additives and thickening
constituent materials)

Incongruent phase change and dehydration
occur during freezing and melting cycles

Decomposition associated with phase
separation. Compatibility with some
building materials is limited. Exhibit
corrosion properties when subjected to
most metals. Slightly toxic in nature

Eutectics

Analysis of eutectics for thermal energy
storage applications is limited due to the
insufficient and non-availability of the
thermophysical property data

In some cases, fatty acid eutectics
evolve pungent odor, making them
less suitable for PCM wallboard
thermal energy storage applications
in indoor environments

Tab. 6 | Limitations of LTES materials (source: Parameshwaran and Kalaiselvam 2016).
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that converts them into heat, distributed by convection or radiation from a ventilated
cavity to the served room, through the wall’s internal face. The relation between the
heat exchange surface and the indoor environment and the accumulation mass also de-
terminesthe extent of the thermal transfer and its delay. Convective heat transfer through
the liquid mass is faster than by conduction within awall. Therefore, unlike what hap-
pens in the Trombe Wall, the heat transfer to the indoor environment by radiation and
convection from the inner face of the wall is ailmost instant (Simmons, 2011).

In order to control convective motions, controls delaying heat transfer are necessary:
ontheinside of thewater wall it is necessary to provide an insulating screen with open-
ings at its top and base, while on the opposite side a mobile insulating screen that pre-
vents overheating or, if necessary, outward heat loss (Emmitt, 2012). Starting from
Hoyt Hottel pioneering initiative, through the years, other scholars have made an im-
portant contribution to the research and experimentation of Water Drum Wall (Briga-
Séa et dlii, 2014; Zhongting et alii, 2017), entailing the thought that in the near future
we might use water as real building material. «Build with water will represent a new
frontier for sustainable architecture, provided that it is based on a new energy model,
able to enhance the thermal mass and energy medium of the natural green fluid char-
acteristics. The new architecture must be conceived as a living organism independent
from the energy distribution networks, as atrans-structure, energetically self-sufficient,
made of multitasking materials, capable of real-time responsesfor preserving theindoor
comfort» (Sposito, 2017, p. 124).

Many studies have been, and till are, carried out on the use of PCMsin buildings to
store heat energy, demonstrating the considerable interest for these materials alover the
world (Kanaesand Jelle, 2015; Cabezaet aii, 2011; Baetens, Jelle and Gustavsen, 2010).
However, to use the PCM swe should verify aseries of thermo-physical, kinetic and chem-
ical requirements, those that have the greatest impact on their effectiveness, among others,
are: High latent heat of fusion, High specific heat, High thermal conductivity of solid and
liquid phase and liquid phases, little or no sub-cooling during freezing, non-toxic, low
price and effective availability (Navarro et alii, 2018; Konstantinidou, 2010; Tab. 3). The
varioustypes of PCMsknown to usdo not have all the caracteristicslisted in Table 3. The
PCMs are categorized in organic, inorganic and eutectic: paraffin and non-paraffin are:
organic PCMs; salt hydrates and metallics areinorganic PCMs, eutectic PCMs are divided
into organic-organic, inorganic-inorganic and inorganic-organic (Tab. 4).

The PCMs — whether organic, inorganic or eutectic — have some lacks of perfor-
mances, as stated in Tables 5 and 6 (Parameshwaran and Kalaiselvam, 2016). Asit can
be deduced from the Tables 5 and 6, the organic PCMs are available in awide range of
temperatures, are chemically stable, non-corrosive and nontoxic, do not undergo super-
cooling or segregation and have a high latent heat of fusion; at the same time they have
alow thermal conductivity that could be improved by using a thin encapsulation. Inor-
ganic materials have a good thermal conductivity and a high latent heat of fusion, and
are not expensive and non-flammable, but for example salt hydrates have some limita-
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Fig. 5 | BASF's Microna phase-
change microcapsul es enhanced gyp-
sum board (credit: materialdistrict.
com/material/micronal-pcm/).

Fig. 6 | GAIA PCM Energy Storage
Ball: encapsulation of Phase Change
Materials in a spherical shape with a
diameter of 63, 80, 100 or 125 mm
(credit: www.globa -e-systems.com).

Fig. 7 | Macroencapsulation CSM
(Compact Storage Modules): PCM in
aduminum case (credit: www.rubi-
therm.eu/en/index.php/productcate-
gory/makroverkaspelung-csm).

Fig. 8 | Schematic view of light-
weight wall with PCM microcapsules
integrated into the interior plaster
(source: Schossig et alii, 2005).

tions such as supercooling, segregation and corrosion. On the other hand, metal PCMs
do not have a suitable temperature range to be used in the building sector.

Among the most significant criteriafor the selection of PCMs there isthe melting
temperature, whose value has to be compared with the climate zone where the mate-
rialswill be used in the buildings. Several studies agree that high melting temperatures
of PCMs seem more effective for warmer climates, while low melting temperatures
can be more efficient for colder climates. Specifically, for the Mediterranean climate
the best melting temperature range in winter goes from 18 °C to 22 °C, while in sum-
mer it goes from 25 °C to 30 °C (Xiao, Wang and Zhang, 2009; Cabeza et alii, 2011).
Paraffin is the most used PCM for indoor cooling, even if in some cases salt hydrates
and fatty acid were used. In the future, it would be advantageous to use within the
same material and/or components, PCMs with different melting temperatures, to im-
prove the energy performance both in warm and cold seasons (Souayfane, Fardoun
and Biwole, 2016).

Given the above-mentioned limits, many studiesto ameliorate the mechanism of la-
tent heat energy storage of PCMs have been carried out. They focus on the integration
methods of PM Csin building materials such as plaster, plasterboard, cement, insulation
and glass (Ascione et alii, 2014; Goia, Perino and Serra, 2013) and the use of nanotech-
nologies (Jamekhorshid et alii, 2014; Parameshwaran and Kalaiselvam, 2016). PCM in-
corporation methods are mainly divided into two categories. direct and indirect methods.
The direct methods of incorporation, both the wet mixing and immersion (Soares et dlii,
2013), were mainly used in the past and have been abandoned due to the possible |oss
of PCMs and the direct interaction between PCMs and building material which can
cause the deterioration of the mechanical and physical characteristics of the materials
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(Cabezaet dii, 2007). To avoid loss and incompatibility problems caused by the direct
contact between building materials and PCMs, most of the studies carried out in recent
years have focused on indirect methods, that involve PCMs encapsulation. The encap-
sulation methods are mainly of three types, based on the size of the capsules: macro-
encapsulation, micro-encapsulation and nano-encapsulation (Figg. 5-8). These sizes
influence the stability of the PCM, since the smaller the capsule sizeis, the more durable
aproduct is (Liu et dii, 2015).

The macro-encapsulation method consists of integrating the PCM in containers such
as tubes, bags, spheres, porous materials or panels which are generally bigger than 1
cm (Cabezaet alii, 2011). Some of the containers devel oped as PCM's capsul es are steel
spheres (Cui et alii, 2017) or porous structures of light-weight aggregates — LWA (Cui,
Memon and Liu, 2015; Niall et aii, 2017; Maand Bai, 2018) to them is usually applied
a highly conductive protective coating material to avoid leaks and at the sametimein-
crease the speed of heat transfer. Microencapsulated PCM refers to PCM particles en-
closed in athin solid shell (microcapsule) which isusually made of natural and synthetic
polymers ranging from 1 um to 1,000 um (Navarro et alii, 2016) which prevents the
leakage of the phase change material during the solid to liquid phase. Besides preventing
PCM leakages during phase change, microencapsulation provides aquick heat transfer
through its great surface area per unit of volume (Memon, 2014; Zubair, Hafiz and Sha-
hab, 2018), improving chemical stability and thermic reliability, since the phase sepa-
ration within the material, during the phase transition, islimited to microscopic distances
(Navarro et dlii, 2016).

Microencapsulated PCM can also be integrated in concrete. Most of the studies that
have integrated microencapsulated PCM in concrete have used the replacement method —
replace aspecific quantity of fine aggregates with PCM sin the concrete mixtures (Jayalath
et dii, 2016; Cao et dlii, 2017), since they have a lower loss in resistance compared to
mixturesinwhich PCM isused asan additive (Meshgin, Xi, 2012). Integrate PCM in con-
crete (Bentz and Turpin, 2007; Jayalath et dii, 2016; D’ Alessandro et alii, 2018; Berardi
and Gallardo, 2019), especially organic paraffin (Rao, Parameshwaran and Ram, 2018),
can increase its heat storage ability, although PCMs can have some negative impacts on
physical and mechanical properties of concrete, which depend from the PCM integration
method used during the creation of the composite PCM-concrete (Cao et dlii, 2017).

Researchers currently tend to reduce the size of the encapsulation to the nanoscale,
to maximize the effects of its size and the surface area involved in the heat transfer
(Khadiran et alii, 2016). Nanotechnology is the understanding and control of matter at
dimensions between approximately 1 and 100 nanometres (a nanometreis equal to one
billionth of ametre), where unique phenomena enable novel applications (National Nan-
otechnology Initiative Strategic Plan, 2011). On thislevel, fundamental properties such
as force, surface/mass relation, conductibility and elasticity can be improved to create
materials that can provide a better performance than present materials. In the architec-
tural field, the advent of nanostructured materials concernsthe entire building, from the
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basic structure to the wall-coatings, from lighting to energy production, and most im-
portant of al, it is considered crucial for energy efficiency in buildings.

The nano-enhancement of PCM s can be achieved with their encapsulation inside a
nano-shell (Sari, Alkan and Bilgin, 2014) or a nano fibre (Moghaddam, Mortazavi and
Khaymian, 2015): there are several experimentations that have used PCM nano capsules
to improve the thermal properties of cellulose nano fibres (Alzoubi, Albissand Abu sini,
2020) or PCM nano-encapsulated in asilicashell (De Matteiset alii, 2019), highlighting
how the use of nanomaterials can help overcome some limits of PCMs, such as low
thermal conductivity (Fang et alii, 2013; Ma, Lin and Sohel, 2016). Other researches
concerned the improvement of paraffin thermal conductivity through the dispersion of
titanium dioxide nanoparticles (Sami and Nasrin, 2017) but also the development of
new phase change materials enhanced with carbon nanotubes (C-PCM) and with a poly-
mer-organic hybrid shell which reduceinternal temperature variations and absorb more
heat (Cheng et dlii, 2020).

Final considerations and future developments | In the near future, the building in-
dustry will have to make ameaningful contribution to the protection of ecosystemsvul-
nerable to collapse and the reconstruction of those that have already been affected, also
through a significant reduction in the energy required for building operations. ‘ Passive’
systems can play, in this sense, astrategic role, especialy if the research will givevalue
to bioengineering and naturalistic engineering methods and techni ques tending towards
practices designed «[...] to protect, sustainably manage, and restore natural or modified
ecosystems, that address societal challenges effectively and adaptively, simultaneously
providing human well-being and biodiversity benefits» (Cohen-Shacham et alii, 2016,
p. 5). This change of perspective will lead the way for anew paradigm that will overturn
current approaches: the aim of the projects will no longer be to control natural phenom-
ena to subject them to contingent short-term needs but to support the (unpredictable)
dynamics of natural systems, ensuring the operating conditions of systems, subsystems,
components and building materials in the long term.

In this sense, Ernesto Antonini (2019) observes that the new paradigm given by
biomimetic adaptive envel opes will generate two relevant consequences. The first will
be to replace the ‘ economic benefits' objective for those who fund and build a single
building with along-term vision that will concern ‘ collective benefits’ mostly for future
generations, strengthening the idea that if the planet isa‘common good' it needs a de-
velopment model capable of fixing the catastrophic effects caused by the indiscriminate
use of non-renewable resources and the emission of CO, into the atmosphere (Tirole,
2017). The second will concern the methods of analysis of natural phenomena: action
strategies and intervention planning will have to be systemic and multiscalar, employing
shared operational and metric techniques to assess credible cost/benefit balances with
the tools provided by Environmental Product Declarations (EPD) methods, of the Life
Cycle Assessment (LCA) and their extension to investigate the social aspects (s-LCA)
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that come into play (Sala et alii, 2015). A vision that analyses the physical area at dif-
ferent scales (resources, materials, buildings, cities, ecosystems and planet) and the so-
cial sphere (psychophysical well-being, work, production, consumption, mability, etc.)
and that is aware of the interconnectedness between global and local level is the un-
precedented element of thisinnovative approach that can be implemented immediately
thanks to pioneering good practices, as the RELi — REsilience action List by
PerkinstWill (Eskew+Dumez+Ripple, 2014) or the REDi — Resilience-based Earth-
guake Design Initiative for the Next Generation of Buildings by ARUP (2013). Even if
they use different methods and standards for assessing resilience, can both be integrated
with the most common Sustainable Building Rating Systems.

The great number of published scientific papers and experimental research carried
out in the last decade show that the change is occurring and that the future trends in
technologies for adaptive facades can be divided into four main categories (Attia, Lioure
and Declaude, 2020): 1) Human-centred Design — New ways of working, living and
learning, increased knowledge on the well-being and health of users and a higher pro-
ductivity boost the demand for comfortable and instantly customizable environments
(Attia, Garat and Cools, 2019, LunaNavarro et alii, 2020); 2) Smart Building Operating
Systems (SBOS) — an increasing number of components and building elements are man-
aged through the BOS: a software platform for smart facades that implements the use
of the 10T and digital applicationsin buildings by providing services and connectivity
to SMACIT technologies— social, mobile, analytics, cloud, smart grid and 0T —to boost
user interaction (Dery, Sebastian and van der Meulen, 2017); 3) Service-driven solutions
—therisks and uncertainties linked with the functioning of adaptive facades are pushing
the users to outsource performance optimization, monitoring and maintenance services
directly to suppliers and manufacturers, because they know the design and engineering
of facades in depth (Azcarate-Aguerre, Den Heijer and Klein, 2017); 4) Circularity and
materials — European Union law making on circular economy, fosters the industry to
produce efficient adaptive facades but using material s providing an environmental gain
during their life cycle and that are recyclable within closed and ‘ regenerative’ economic
cycles (Ellen MacArthur Foundation, 2013).

Currently the nZEB and ZEB represent less than 5% of new buildings. This percent-
ageis higher in some Countries, such as France, that has very restrictive energy regula-
tions. In the ‘rapid transition’ scenario for a sustainable future promoted by the
International Energy Agency high-performance and near-zero-energy buildings will be
more than half of new buildings in 2030, more in advanced economies. If, in the next
decade, every country implements specific energy standards for each geographical area,
nation, region and climatic zone, especially by enhancing passive adaptive systems and
innovative materials for insulation to limit heat loss in cold climates and reduce solar
gain in hot climates. To this purpose, it is essential to organize a strategic plan to lead
the building industry in a (quick and aimed) transition stage towards clean energy, low
energy consumption and reduced CO, emissions and based on three key pillars (IEA,
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2019c): Sufficiency — reducing the energy demand and limit expensive unnecessary
technological/plant investments through adequate and careful planning and design of
buildings without reducing (on the contrary, improving) the well-being standards for
users, Efficiency —improve the energy performance of building materials, components
and technologies through market policies and actions encouraging the transition to ef-
ficient and innovative solutions; Decarbonisation — devel opment, promotion and imme-
diate marketing of already tested technologies that allow to enhance renewable energy
sources. Theimplementation (that is reaching the goals) of this strategic plan istechni-
caly possible if the best performing products already available on the market are used
since the beginning, through specific ‘ mandatory performance targets' and ‘incentives
useful to cut the high costs of these new materials.

The research on PCMs—which can play an important role in controlling energy con-
sumption for heating and cooling in indoor environments— certainly refersto these three
pillars. Taking into account the experimentation and af ore-mentioned research, PCMs
can take the role of new ‘thermoregulatory’ paradigm for architecture. To do so, it will
be necessary to invest more in research, reasonably assuming that the return on the in-
vestment will not only be economic (management costs are significantly lower than
mechani zed adaptive systems) but also social and environmental and examine in depth
anumber of issues on various subjects. About environmental issues, it will be necessary
to define anew ‘ adaptive’ energy model, based on the physical and thermo-hygrometric
characteristics of PCMs, tending, due to their high capacity to absorb latent heat, on the
one hand, to the almost energy self-sufficiency in relation to the heating and cooling
needs of a building, on the other, to the transfer of surplus heat energy to neighbouring
more energy-intensive public buildings, through a system of heat storage and networks.

Conversely, regarding the technological issues, some research areas can concern the
creation and development of new PCMs for specific geographic and climatic contexts
and building elements and components in which integrate them. It would be important
to focus on materials having PCM s with different melting temperatures, to improve the
performance of buildings both in warm and cold seasons (Souayfane, Fardoun and Bi-
wole, 2016). Regarding the environmental issue, it should not be overlooked that these
innovative storage materials/systems should be analysed especially by taking into ac-
count their whole life cycle. Currently, there are only few LCA studies and researches
available, limited to paraffin which has significant Global Warming Potential and Totala
Use of non-Renewable Primary Energy Roseurces impacts, and to salt hydrates that
have a minor impact (Kylili and Fokaides, 2016; Horn et alii, 2018; Nienborg et alii,
2018; Di Bari et aii, 2020).

For the elements and components integrating the PCMs it will be necessary to re-
search on ‘multifunctionality’ requirements, minimizing the number of technical, dura-
bility and endurance elements, while evaluating the overall performance of the system
according to an adaptive response to variable (and not always predictable) mechanical
and thermal stresses. Moreover, since the new multifunctional components will charac-
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terize future architectures with their own shape, size and section, it will be necessary to
deepen studies on manufacturing systems —for example digital manufacturing (Sposito
and Scalisi, 2017) — allowing, according to the individual needs of designers, the per-
sonalization of the components and an adequate integration with PCMs, and also alin-
guistic and formal variety, suited to the intervention background.

In conclusion, to use PCMs as ‘thermoregulatory’ materials to be integrated into
‘adaptive facades there is definitely along road ahead but, with thanks to the above-
mentioned experimentation and research, it seems set. On the one hand, it seems that,
thanks to the use of nanotechnologies, the limit of these materials can be found in the
visionary skills of researchers, and on the other, we still must understand how much and
when these technol ogies and materialswill be widespread enough to allow asignificant
reduction of the energy necessary for heating and cooling buildings.
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With the spread of Key Enabling Technologies (KETS), project analysis, monitoring
and management are increasingly dependent on the integration and processing of data,
models and simulations to support decision-making processes. In Architecture, asin
other disciplines, scientific research isincreasingly moving to the integration of anin-
creasing number of quantitative variables, through a multiscale, multidisciplinary and
integrated approach. The environmental design offers as a discipline and methodol ogi-
cal instrument to address the complexity of this new design approach, to address the
complex interactions between urban design, environment and sustainable develop-
ment; in this context, the condition of multiscalarity becomes a fundamental and spe-
cific component of the discipline (Losasso, 2017). The local knowledge process repre-
sents an advancement of research developments to investigate and characterize the re-
lationship between vulnerability, adaptation and resilience, using broad and distinct
cognitive frameworks derived both from databases and direct and systematic investi-
gations on statistically relevant samples (D’ Ambrosio and Leone, 2015).

The mass of data supporting processes and projects is defined by the term big data
(Fig. 1). The notion of big data relates directly to the large size, in terms of memory, that
isvolume, that characterizes the data. The main characteristics can be summarized in the
three V concept: volume, variety and velocity (Russom, 2011). However, such large vol-
umes often correspond to a certain degree of confusion and uncertainty compared to
more standardized datasets, which leads to the integration of a fourth and fifth V in the
first definition: veracity and variability (Kitchin and McArdle, 2016; Fig. 2). In the pro-
cesses of climate risk management and prevention, the theme of knowledge of the terri-
tories requires the integration of knowledge in both the technical and operational fields,
reinforcing projects with tangible and intangible technical contents (Cangelli, 2015). Big
Data has enriched processes and projects with new inputs, making new technological
tools and practical implementations necessary for data management, accompanied by
the devel opment of new professional figures such as big data scientists. In the context of
the use of such data, Big Data Approaches (BDA) refers to the combined use of histori-
ca datasets and data streams through the use of specific technologies during the acquisition,
processing, management and transfer of information (Pollard, Spencer and Jude, 2018).

Key Enabling Technologies, linked to recent digita culture and Industry 4.0 scenar-
ios — such as the Geographic Information System (GIS), web-based GIS platforms and
smartphone applications — have rapidly transformed the modalities of use, visualization
and interaction between users and data. Key elements of this shift were the georeferenc-
ing, the association of attributes to cartographic elements, the conversion of maps from
2D to 3D and user-defined parameterization and, more recently, the introduction of vir-
tual reality and visualizations updated in real-time (Semmo et dii, 2015; Fig. 3).

In environmental design, climate resilience! enhancement projects are being imple-
mented in many urban contexts and strategies over large areas are being refined
through downscaling processes (D’ Ambrosio, 2016). The role of the architect, like
other specialists, remains to interpret and compare the information with the needs of
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the local community?. The territory is considered as a multiscalar assembly of materi-
als and natural and anthropic phenomena, complex and heterogeneous, and therefore,
it is evident the need to use innovative methodol ogies and models to keep people safe
and maintain resilient our cities. The multiscalarity that characterizes territories relates
to the multiple scales, dimensions and plurality, and it is the relationship between the
different scales that reveals their specificities (Russo, 2015).

Big data and climate change | In climate risk management, the acquisition and pro-
cessing of data and models are essential to analyze historical and current climate
conditions, and to predict future climate trends and impacts, to prevent risks and im-
prove emergency management; the use process is structured in four phases: data cre-
ation, acquisition, archiving, and finally analysis (Emmanouil and Nikolaos, 2015).
The predictive capabilities of natural event simulation models are becoming increas-
ingly reliable thanks to big data, translating into concrete adaptive responses. Data,
in the context of climate science, add value in four aspects: observation and moni-
toring, analysis, prediction and planning; the techniques of use do not differ from
other fields of application and can be grouped into four categories: clustering, clas-
sification, regression, extraction by specific rules and, in recent times, Social Net-
work Analysis — SNA (Hassani, Huang and Silva, 2019; Fig. 4). The value, as in
other disciplines, derives not only from the volume that characterizes the data but
from a rigorous approach to its use, especially for the aspects of selection, analysis
and interpretation (Faghmous and Kumar, 2014).

The climate risk analysis is based on the acquisition of data and their implementa-
tion in complex mathematical models that make available a wealth of information on
future trends. The IPCC (Intergovernmental Panel on Climate Change) is the institu-
tion responsible for providing rigorous scientific information to decision-makers. By
approving IPCC reports, governments acknowledge the authority of their scientific
content and use it as political support, without any prescriptive value (Schnase et dlii,
2016). Globa Climate Models (GCM) simulate the Earth’s climate through physical
equations that govern atmospheric, oceanic and biological processes, such as their in-
teractions, providing accurate information to analyze past, present and future climate.
From global-scale models, local scale information can be obtained through dynamic
or statistical downscaling operations (Fig. 5). The first approach is based on Regional
Climate Models (RCM) that integrate global scale model data with more detailed in-
formation, providing high-resolution climate change scenarios specific to the regional
context examined. The second approach is based on the definition of empirical rela-
tionships between large-scale historical atmospheric characteristics and local climate
characteristics, defined and validated these relationships, climate projections of GCM
are used to predict climate trendsin local contexts (Zhang and Li, 2020).

Big data and climate risk management | In the climate risk management cycle four
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e

Figg. 6, 7 | Risk management, processing on (credit: Alexander, 2002);

~IMPACT - The support of big data for risk management, processing on (credit: Yu,
Yang and Li, 2018).
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phases can be identified: mitigation and prevention, preparedness, response and recov-
ery (Alexander, 2002; Fig. 6). Each phase relates to the acquisition and use of specific
data. A state of the art analysis shows that for the mitigation phase a significant contri-
bution is provided by the combined use of remote sensing data and other types of data,
while in the prevention phase, the data provided by computer simulations become the
instrument to understand climate impacts. In the disaster preparedness phase, a key
role is played by social media; in the response phase, it is possible to distinguish be-
tween an initial settlement phase where remote sensing data make a significant contri-
bution and a post-disaster coordination phase where social media play a key role in
communication to citizens. Finally, the integration of multiple data becomes necessary
for the recovery phase (Yu, Yang and Li, 2018; Fig. 7).
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The numerous open-source geo-referenced data datasets allow to carry out homo-
geneous and simultaneous analyses on large territories, integrating into the climate
risk assessment also multiple socio-economic aspects such as the identification of vul-
nerable population groups, the economic status, the urban settlement characteristics of
the territories and the location of critical infrastructures. Increasing open-source data,
programming languages (such as R and Python) and analytical platforms (clouds and
clusters) are making big dataincreasingly accessible. In the context of climate adapta-
tion projects, two approaches for the use of big data can be distinguished. A first ‘ data-
driven’ approach uses large datasets to explore models and trends, heuristically and
without a preliminary hypothesis, through inductive investigation, and then selects
small datasets to investigate the observed models. The second ‘theory-driven’ ap-
proach begins with adaptation theory and case study analysis to identify hypothesesto
be tested by using datasets to identify generalizable insights and empirically test the
prevailing theories (Ford et alii, 2016).

The integration of an increasing number of variables has required updating in the
visualization, sharing and transfer of information from specialized operators to users.
In the processes of climate risk management, the communication of areasat risk is, in
fact, a fundamental component of the process and in the last decade has become the
subject of scientific experimentation; new fields of research such as Data Visualiza-
tion or Information Visualization have been created (Roth, 2012). In this context,
web-GlI S platforms are becoming an effective decision support tool and interactivity
is becoming a fundamental requirement. The more accurate predictions are, the more
they help both in the definition of climate adaptation policies and projects and in
emergency management. Static instruments have become dynamic and geospatial big
data have opened new horizons in GIS systems, expanding the field of application
that currently ranges in different sectors, from government agencies to large commer-
cial companies (Ki, 2018).

The contribution of remote sensing | In the era of big data, remote sensing data rep-
resent a strategic asset to analyze, monitor and manage both variables related to extreme
natural events and the complexity that characterizes territories through a multiscalar,
multitemporal and multisource approach. By using digital and smart processes, it is pos-
sible to extract data with a global and continuously updated coverage, without needing
in-situ analysis. The information, qualitative and quantitative, of the environment, built
and natural, are acquired through the recording, operated by sensors, of the el ectromag-
netic radiation emitted, reflected or transmitted of objects and phenomena, the data are
returned in the form of a multispectral image (Brivio, Lechi and Zilioli, 2006).

The satellite industry is growing exponentially, and more and more space mis-
sions will be launched, in the last decade Petabyte and even Exabyte of global-scale
data available in a multitude of spatial, temporal and spectral resolutions have been
collected. In 2008, the U.S. Geological Survey launched the era of open-source satel-
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lite data, making available the Landsat-8 satellite image archive collected over 40
years. The European Space Agency (ESA), with the launch of the Sentinel constella
tion, started an even more ambitious program, making available both the data and the
information content produced by their processing with the Copernicus program. Spe-
cific programs such as Copernicus Land Monitoring Service launched in 2012, or
Copernicus Marine Environment Monitoring Service in 2014, were created to pro-
mote and encourage the acquisition and use of such data (Figg. 8, 9). Although open-
source systems have eliminated the financial obstacle, thereis still a gap between the
skills required of professionals specialized in data analysis and processing and the
preparation of users (Ceriola, 2019; Fig. 10).

At globa level, the intergovernmental group GEO (Group on Earth Observations)
aims at systematizing Earth observation systems to make information sharable and us-
able to support decision-making processes through the definition of standards, among its

Fig. 8 | Flood in northern Italy, Copernicus Sentinel-1 mission November 2019 processed by ESA (source:
Www.esa.int).
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partners, there are several international organizations such as NASA, ESA and WMO
(Nativi et aii, 2015). The combined use of remote sensing and GI S techniques becomes
essential to transfer data from climate science and geospatial information to urban and
spatial design. The integration of remote sensing data with other databases requires the
aid of enabling technologies and the need for a multiscalar approach for the homoge-
nization of data derived from large and distinct cognitive frameworks, and for process-
ing and transformation into usable models and support systems. The integrated analysis
allows collecting information that is difficult to detect from the analysis of individua
databases. The definition of the degree of approximation is necessary for the use of re-
mote sensing data, to transform the volume of data into added value and to benefit of
large-scale analysis to support processes and projects focused on specific local contexts.

Focus on floods | Flood is one of the most devastating, complex and dynamic natural

Fig. 9 | Rice fields in Vietnam, Copernicus Sentinel-1 mission March 2019 processed by ESA (source:
WwWw.esa.int).
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hazards, it's difficult to predict, but proper emergency management can significantly re-
duce the damage to people and buildings. Many anthropic and natural causes can lead to
this type of hazard such as, among others, flash floods. Decision-makers in areas subject
to thistype of event have adual challenge: to assess and prevent the risk and to carry out
effective emergency management measures should the event occur. The identification of
areas at risk and the degree of vulnerability of these areas are thus a fundamental compo-
nent for risk management and the planning and design of uses and spaces (Forkuo, 2011).
Critical infrastructures, among others the road system and the electricity system,
are particularly vulnerable to this risk mainly due to their spatial scale and location,
often in lowland areas. Another critical aspect is due to the interconnected and net-
worked nature of the infrastructure that causes damage to propagate beyond the
perimeter of the flooded areas, crossing spatial boundaries, a condition that highlights
the need to investigate the risks, direct and indirect, qualitatively and to evaluate the
impacts both in the area directly and indirectly affected (Pant et alii, 2018). In the case
of arisk event, it is essentia to keep critical infrastructure resilient for its strategic
function, to increase adaptive capacity and prevent possible indirect effects.
Traditional methods of flood risk analysis provide useful information, but they are
not sufficient to obtain a complete view of impacts and possible measures to increase
resilience, which require more holistic approaches (De Bruijn et alii, 2019). Designing
in a flood risk context is therefore very complex and requires an approach based on
multiple variables, spatial and temporal. In recent years there has been a paradigm
shift and the overcoming of the myopic one-dimensional approach of ‘keeping water
away’ in favour of new, more strategic, holistic and long-term approaches aiming at
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Fig. 10 | User model, processing on (source: Www.
copernicus.eu/en/services/climate-change).
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mitigation, adaptation and increased resilience. The new approaches are characterized
by different functional objectives that can be summarized in three concepts. persis-
tence, adaptation and transformation (Lennon, Scott and O’ Neill, 2014).

The integration of environmental monitoring and analysis data is a key compo-
nent to identify areas in which water can accumulate. Modelling and analysis are a
complex exercise that uses conceptual, physical and mathematical models to consider
multiple factors (Samanta, Pal and Palsamanta, 2018). At the same time during a risk
event the possibility of acquiring big data in real-time allows the authorities to inter-
vene promptly in the most critical areas and using GIS and GPS systemsit is possible
to contribute to the safety of the population. In particular, social mediais a strategic
asset, especially when combined with effective graphics processing unit (GPU) as
tested at Newcastle upon Tyne, where the support of data from citizens such as
tweets, CCTV images and integrated information from local authorities, rescuers and
public sector organizations contribute to delineate new perspectives for the real-time
management of flood emergencies, an approach already widely adopted in the case of
road accidents (Smith et aii, 2017).

Another study conducted in Australia, through a survey submitted after the
Queendand and Victorian floods in 2010 and 2011, reveals how Facebook has been a
more effective channel for sharing information than the official ABC Emergency com-
munication channel (Bird, Ling and Haynes 2012). However, even in the case of so-
cial media, data must be properly selected, there are four approaches. selection by
keywords or geographical queries, selection through crowdsourcing, automatic selec-
tion and finally through an interactive visual/spatial/temporal analysis/geo-visua ana-
lytics (Fohringer et dii, 2015). The possibility of an automatic association between so-
cia media data and satellite images offers significant research opportunities: social
media can integrate the wide perspective provided by satellite images with informa-
tion collected locally, be it textual, audio or visual (Ahmad et alii, 2019a). In this con-
text, the research aims to achieve real-time visualization of flooding on road networks
(Ahmad et alii, 2019b). Awareness of the potentialities of social media in emergency
management has led the Federal Emergency Management Agency (FEMA) of the Unit-
ed States to develop the document The Flood Safety Social Media Toolkit to provide
guidelines to citizens for writing and sharing messages in case of flood emergencies.

In a context of evident need and richness of information, the traditional methods of
visualization and communication of the analyses sometimes appear obsolete due to the
impossibility of governing and representing the high dynamism that characterizes
floods, in terms of intensity, frequency and scale, as well as the complexity that charac-
terizes the territories of contemporary cities (Barroca and Serre, 2018). In the flood risk
management process, the communication aspects are linked to the prevention and pre-
paredness phases, while the response and recovery phases are rarely investigated (Char-
riere and alii, 2012). In new decision support models, interactivity is becoming a funda-
mental requirement and, as a result, smulation performance has become a crucia as-
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pect. A key innovative element has been the introduction of georeferenced 3D images,
this step has allowed capturing simultaneously two aspects not investigated in 2D carto-
graphic evauations. The 3D geo-visualization simultaneously provides both the topo-
graphical complexity that characterizes the territory and land uses and the simulation of
water flows, computed using hydraulic models (Jaquinod and Langumier, 2010; Fig. 11).

Conclusions | To prevent and manage climate risks, the acquisition and processing of a
growing quantity of information from differentiated acquisition processes are required to
support projects, plans and policies. Big data, in architecture as in other disciplines, have
enriched the design processes with new inputs, the value of data should be sought not so
in their volume as in the ability to analyze and interpret information. New disciplines
and new professiona figures are emerging to transform the volume of information into
values and aspects of hierarchy and definition of the degree of approximation of infor-
mation become essential. For the prediction, prevention and management of flood risk,
research is moving to the integration of an increasing number of quantitative variables
into risk assessment models that are trandated into specific decision support systems
through a multiscalar, multidisciplinary and integrated approach. The objective isto in-
vestigate both the complexity that characterizes natural hazards and the complexity of
territories and, in this context, the condition of multiscalarity, typical of territories, be-
comes a strategic asset. Thanks to the support of Key Enablement Technologies and
the introduction of big data, new aspects of flood risk can be investigated. The remote
sensing industry is a strategic asset in combination with the analysis of social media
data. Critical infrastructures, such as road transport networks, are particularly vulnera-
ble to these phenomena and it is difficult to evaluate in advance the direct and indirect
effects that go beyond the spatial boundaries of the area directly affected by the event.
Even social media datafor geo-localization and real-time updating, combined with da-
taon alarger scale, become a strategic asset for the monitoring of past events, the pre-
diction of future events and the correct management of ongoing emergencies.

In conclusion, the communication and visualization aspects of big data, whether
they are beings from classifications made on satellite images, from analysis of socia
media or other databases, then processed in complex models, outline future research
perspectives to improve the ability to transfer and share information from the scientif-
ic community to the community of decision-makers.

Fig. 11 | 3D flood visualization (credit: Jaquinod and
Langumier, 2010).
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Notes

1) Although the meaning and notion of the concept of resilience are at the centre of the academic
debate, the paradigms that need to be considered in climate risk management do not differ significant-
ly and can be identified in five key points: adopting a system’s approach, looking at beyond-design
events, building and preparing infrastructure to remain functional, increasing resilience by looking at
social and financial capital and finally remaining resilient in the future (De Bruijn et alii, 2017).

2) The 2016 European Union Report, titled Analysing the Potential for Wide Scale Roll Out of In-
tegrated Smart Cities and Communities Solutions, highlights the potentialities and criticalities of this
new design approach increasingly linked to the use of technologies.
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ABSTRACT

The interscalar approach to the project is a dimension and an operative parameter through which it's
possibleto know the territory and its relations with urban systemsin order to understand its principles,
nature, organization and role played in different contexts. however, it's very often understood as a
mere technical tool that allows you to show details and relationships between the parties and to identify
adequate strategies for action and planning of interventions. The following contribution aimsto bring
the concept of intercalarity to morphological and typological aswell as spatia characters, taking the
city of Agrigento as a case study, analyzing it starting from an ‘oversized’ dimension (the temples) up
to infinitely small (the house). An interscalar approach, therefore, intended as a key to understanding
all those factorsindispensable for understanding the form and space of the «]...] city the most beautiful
of the many hotels that are mankind [...]» (Pindar, X1 Pitica).
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The ancient city, a city in which the principles that define public spaces and private
spaces are very clear and recognizable, is a paradigmatic example of the application of
the concept of inter-scale intended not as a mere operational or technical tool but as an
element capable of to relate the morphological, typologica and spatia characteristics of
the city. The same term ‘morphology’, after al, contains in itself alevel of description
and design at a higher dimensional scale and complexity of relationships than the indi-
vidual building element and its form as an object (Gregotti, 1985), which instead should
be traced back to the term ‘typology’ which indicates the aggregation rules of the build-
ing types that preside over the formation of fabrics and parts of the city (Gregotti, 1985).
The interscalar approach, therefore, intended as a relevant tool to understand the form of
any city — in this case of Agrigento — and its spatiality, if we mean the architectural
“form’ conceived only as ‘appearance form’ of space [Erscheinungsform des Raumes)
(Schréder, 2015a), and if, as Schroder himself points out, the term * appearance’ doesn’t
mean what veils or hides the reality but what is shown to the eye.

Recalling the recent study conducted by Federica Visconti on the ancient city of
Pompei (Visconti, 2017), it intends to analyze the city of Agrigento starting from the
infinitely large — the ‘mega — which can be identified in the form of the city, then
moving on to the insula form, and thus reaching the infinitely small — the ‘dwarf’ —
which is recognized in the form of the house. In the specific case of Agrigento, more-
over, we find ourselves dealing with an * other and superhuman’ dimension, that relat-
ing to the Valley of the Temples on which many Doric temples and sanctuaries till lie
—some now only in ruins and others instead, such as the Temple of the Concordia, in
an excellent state of conservation — necropolis, fortifications and parts of the Hellenis-
tic-Roman quarter: the scale with which we are confronted in this perspective, there-
fore, can be concelved as a sort of ‘oversize' for the city of our time, a unique and ex-
ceptional dimension.

The study of the form, conducted through the mentioned interscalar approach, is
accompanied by some reflections on the concept of space, which cannot be separated
from the urban form, as it’s precisely the architectural space that is considered as the
structured and essential one of the architecture, through which the architectural form
is put back to its service (Schitzeichel, 2010). For the study of the architectural and
spatial qualities of the city and its places, Uwe Schriéder (2015b) has codified a mode
of representation, supported by atheory of space and architecture of the city, in which
the interscalar component takes on relevant importance: it provides, in fact, a graphic
coding that returns different tones of colour by virtue of progressive levels of ‘interior’
or ‘exterior’ of the spaces depending on what is intended to be highlighted, by the re-
lationship of alarge scale between cities and territory, between the city and the house
up to the relationship ‘an architectural scale’ between the house and the room, be-
tween the wall and the opening.

And it's with these tools, therefore, that we intend to discuss a necessary inter-
scalar approach that allows us to study the relationship between urban morphology
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and building typology, in an original and unavoidable relationship of the ancient city
of Agrigento with spatiality. This study will be conducted through an analytical
methodology, which is based on codified urban analysis tools, such as the Stral3enbau
(the street plan), the Schwarzplan (the black plan, therefore the built plan) and the
Rotblauplan (the red and blue plan), of more recent experimentation and used in its
different scales of representation. A methodology, therefore, which uses drawing as
“specific, critical and unique form of knowledge' (Ugo, 2008), as a manner of repre-
sentation and knowledge of the forms and spaces of the city based on an abstraction
operation (Moccia, 2016), which allows transferring the elements that make a city
knowable, describable and objectivable, particularly interesting in the case of a city
rich in history and archaeology as in the case of Agrigento.

The form of the city | The foundation of the ancient city of Akragas dates back to
582 BC when a group of colonists from Gela, originating in the islands of Crete and
Rhodes, landed on the southern coast of Sicily, first founding the city of Gela and
then, going more and more north-west, the ancient city of Agrigento. The colonists
from Gela, however, weren't the first ‘inhabitants’ of the city. In fact, some archaeo-
logical excavations have found traces of ancient villages of huts that suggest that the
area had already been inhabited in prehistoric times: the evidence inherent in this
era, however, appears somewhat obscure and devoid of relevant supporting docu-
ments. Since the Greek origins, the city of Akragas is surrounded by walls that lay
on the sharp and cut rock that is partly so by nature, partly has been adapted by the
hand of man (De Miro, 2010), whose perimeter — at times still existing — is then
strengthened with square towers and equipped with eight accesses to further in-
crease the defence of the city.

In addition to the consolidation of the works, further significant interventions for
the ancient city are attributed to this period: firstly the development of a dense road
network that crosses the polis from north to south and subsequently a series of
works relating to the completion of the hypogea, to the strengthening of the port —
which will make Agrigento one of the most important trading centres in the entire
Mediterranean — to build the first quarters of houses. Furthermore, belong to this
era, the oldest Agrigento necropolis, located near the coast, and the Sanctuary dedi-
cated to Demeter and Persephone, completely excavated within the hill, the only ex-
ample of religious construction present at that time in Akragas. In the following cen-
tury, and in particular after the victory over the Carthaginians, the appearance of the
city changes significantly: expansion ceases and an intense period of constructive
fervour begins, which leads to the construction of eight templest, al in style Doric,
over about ninety years.

The end of this period of great construction intensity coincides with the decline of
the ancient city because of the siege by the Carthaginians; few elements of the walls
and, most likely, an altar east of the Temple of Olympian Zeus located in the Valley of
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the Temples date back to this period. The resumption of construction activity is
recorded after the second Punic war when the city was conguered by the Romans: it's
in this period that the city becomes precisely ‘Roman’, changing not only its name
from Akragas to Agrigentum, but also typologies and building techniques, now pre-
cisely according to the *Roman character’. Two monumental tombs (Oratorio di Fala-
ride and Tomone di Terone), numerous houses with atrium and peristyle, painted plas-
ter and mosaics, and the restoration of the Temple of Hercules, the Temple of Era, the
Temple of Concordia and the Temple of Aesculapius belong to this period.

The sacking of the city by the Barbarians coincides with the end of the Roman era
and marks the beginning of different dominations to which the city is subjected over
time: the Byzantine and the Arab ones, a period in which the city took the name of
Girgenti. These events and those that followed gave rise to a slow decline of the an-
cient city, which no longer knew the splendour of the times spent with the Greeks
first and then with the Romans. The inhabited centre initialy settled in what was
once the ancient acropolis? and, afterwards, it was reduced more and more until it
corresponded only to the city of Girgenti. It's, therefore, possible to affirm that two
different cities existed: the first which corresponds to the ancient Akragas and the
second which corresponds to the city consolidated on the Colle di Girgenti, which
however doesn’'t even remotely recall the splendours of the ancient Agrigento: from
the plain, it's true, its appearance is picturesgue, its houses are elegantly arranged in
an amphitheatre on the mountain; but when you enter the sad reality soon it’s reveal
to your eyes (De Nervo, 1989).

Leaving aside the historical and archaeological events, although relevant to under-
stand respectively the evolution of the city and the ways of life within it, it intends to
look at the form of the ancient city, in which, instead of what often happensin the con-
temporary city, it's possible to deal with the relationship between the different scales
of the project, noting how the form of the city influences the form of the block which
isits elementary part, the form of the block derives from the form of the house which,
in turn, isidentifiable in a specific building typology. In substance, it intends to get to
know the structure of the city through the study of forms (Rossi, 1975). In an attempt
to understand the structure of forms that characterizes the ancient city, it's of funda-
mental importance to start from a specificity that concerns it, that is the relationship
which is established between the forms of architecture and the forms of the substratum
orographic (Moccia, 2018) and, therefore, the relationship between forms of construc-
tion and the geography of places (Orfeo, 2018), a relationship that in the Mediter-
ranean area always plays a primary role in the construction of architecture.

The Greek historian Polybius (cit. in De Miro, 2010, p. 33), who most likely in the
early 2nd century BC he found himself visiting the ancient city of Akragas, describes
its topography as follows. The city of Agrigento differs from many other cities in
many ways; but still for its fortress and above all for the beauty of its buildings. I1t's 18
stages from the sea so that no one doesn’t benefit from the advantages of it. Its circuit
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is equipped excellently and by nature and by art: the walls turn on a high and steep
rock, which in part is so by nature, in part it was made such by the hand of man. And
it's surrounded by rivers: at noon flows what has the same name as the city, on the west
side and south-west wind the one called Hypsas. The upper part of the city overlooks it
from the side facing the summer east; limited inside by an inaccessible ravine, from the
inside only one road leads you to the residential area. On the top is a sanctuary of
Athenaand Zeus Atabirio, asit's aso in Rhodes. The city is also magnificently adorned
with temples and arcades. And athough the temple of Olympian Zeus hasn’t been com-
pleted, by invention and sizeit’s not considered inferior to anyone elsein Greece.

More recently, the archaeologist Ernesto De Miro (2010, p. 409) describes the
same geographical condition as the place of settlement of the city: Agrigento stands on
a plateau consisting of a quay of calcarenite superimposed on Pliocene blue clays,

Fig. 1| Agrigento: Mountain system (credit: E. Di Chiara, 2019).
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with alarge north-south slope. The city is delimited to the north by the rocky slopes of
the Girgenti Hill and the Rupe Atenea, an acropoalis in the Greek period; to the east,
from the rocky rib that dominates the course of the Akragas river (today S. Biagio), to
the west from the rocky ledge on the Hypsas (today’s Drago); to the south by an an-
cient marine shore (on whose edge is the series of temples), at the foot of which ex-
tends avast alluvia plain of the recent Quaternary up to the mouth of the Akragas riv-
er (today’s S. Leone), where was the port of the ancient city. Agrigento, therefore, ris-
esinasingular place asit’s located on a plateau marked by the presence of two rivers
(Akragas that flows to the east and Hypsas to the west) which flow into the sea at the
same point, and protected by two morphological conditions steeps (the first is the
Rupe Atenea and the second the Valley of the Temples) where the level curves thicken
almost to describe a protected condition to the rest of the city (Fig. 1).

b,

Fig. 2 | Agrigento: Stral3enbau and mountain system (credit: E. Di Chiara, 2019).
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The drawing of the Straf3enbau (from the German ‘ construction of the roads’) re-
lated to the trend of the level curves (Fig. 2) and to the form of the soil on which the
city was built allows us to deduce the structure of Agrigento: isolating the Stral3enbau,
that is, the construction of public land, means isolating the constituent elements of the
city as architectural facts, it means considering the city above all as a construction, as
a stratification and as a composition of formally identified elements (Grassi, 1967). In
the city of Agrigento it’s possible to identify three different modes of ‘subdivision of
the urban land’ to which, as the drawing of the built space will illustrate, correspond as
many different forms of the settlement. At the Girgenti Hill and the Rupe Atenes, the
layout, in its apparent irregularity and lack of order, returns the image of a dense and
compact city: a city that determines its form starting from the block, in which the
drawing of the undeveloped spaces, therefore of the streets, squares and pedestrian

Fig. 3| Agrigento: StralRenbau and layout of the Hellenistic-Roman quarter (credit: E. Di Chiara, 2019).
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paths, represents both the negative of the built — which stands out by inversion — and
the form of the public space.

Theirregular layout of the upper city contrasts with the drawing of the regular lay-
out of the Hellenistic-Roman residential quarter of the ancient city of Agrigento (Fig.
3), little or almost not excavated at all, with a system of cardi and decumani. This area
of the city is organized on aregular level of wide roads plateiai crossed by stenopoi;
arteries of considerable importance are determined, such as the east-west M-N plateia
that connects the eastern access Il with the southern V access, passing through the
agora area after marginalizing the sacred hill to the north; and the stenopos, corre-
sponding to cardo I, as well as that corresponding to cardo |11 of the Quarter, connect-
ing the residential area with the sacred hill (De Miro, 2010). If the irregular layout of
the city on the hill and the regular layout of the residential quarter are typical of the
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Fig. 4 | Agrigento: Schwarzplan and mountain system (credit: E. Di Chiara, 2019).
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ancient city of Akragas, the layout that affects the remaining part of the city, on the
other hand, describes a condition typical of the contemporary city: a layout capable to
give an order to the forms of the settlement and to constitute a fundamental compo-
nent of the urban composition is no longer legible.

If the undeveloped spaces are represented by the street level, the built space is re-
turned by a further codified urban analysistool, that isto say the Schwarzplan (Fig. 4)
which represents all the elements of the building in black and it eliminates any other
information immediately allowing a first reading of the ‘figure’ of the city against its
background (Visconti, 2017). The three different ways of ‘subdivision of urban land’
observed in Stral3enbau correspond to as many forms of the settlement. The historic
city of Agrigento, in correspondence of the Girgenti Hill and the Rupe Atenea, is
dense and compact thus highlighting a close relationship between building typology
and urban morphology for which the Stral3enbau and the Schwarzplan constitute the
one the negative of the other; and even if the inadequate archaeological documenta-
tion doesn’t provide sufficient documentation regarding the Hellenistic-Roman quar-
ter, it could be said with certainty that this same condition also occurs in the ancient
residential quarter, even if in completely different forms.

The city on the hill appears characterized by the tortuous forms that often charac-
terize the settlements in the upland of medieval origin while the Hellenistic-Roman
quarter has a geometric drawing based on a narrow and extended rectangular insula.
Thisimage of a dense and compact city is then contrasted by that of a more recent ex-
pansion, in which it begins to take hold a drawing of the city apparently based on prin-
ciples such as the negation of the street as a place of view of the house, the overcom-
ing of the block as an elementary part of the city, the assumption of nature as a place
of habitation and the natural landscape as a place of its view (Monestiroli, 2002), but
which almost seemsto flow in a sort of uncontrolled dispersion. In fact, the recent ex-
pansions based on large blocks inside which residential buildings are arranged appear
like subdivisions aimed at realizing the maximum possibilities of use of the building
land, unable to define an urban drawing, while, in even more peripheral aress, the
forms of the settlement are those characteristics of urban sprawl.

AsAldo Ross states, the city is made up of dwelling areas, located in Agrigento
both at the Girgenti Hill and the Rupe Atenea and at the Hellenistic-Roman quarter,
but it is also made up of monuments, and that is persistent urban facts, whose persis-
tence or permanence is aresult of its capacity to constitute the city, its history and art,
its being and memory (Rossi, 1982): the temples (Fig. 5), in their being ‘physical
signs of the past’ but also ‘ persistence’, are monuments and, as such, are a part of the
city that cannot be suppressed because they constitute it (Rossi, 1982). These large
artefacts are mainly arranged in the area at the foot of the Acropolis, now called the
Valley of the Temples, closed to the south by the low ridge and parallel to the sea (De
Miro, 2010), and organized as an extensive sacred area divided into several sanctuar-
ies, of which the temples are the monumental expression.®
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The monuments of a city are, however, also those places representative of the val-
ues of acommunity; the Agora and the Acropalis as regards the Greek city and the Fo-
rum as regards the Roman city are two different but completely comparable represen-
tations to which correspond as many different and complementary urban paradigms:
opposing isolated objects and open to the landscape or spaces defined and delimited as
exceptions within the fabric (Capozzi, 2017). These places in the ancient city of Agri-
gento have left afaint trace identifiable in the flat area east of the Temple of Olympian
Zeus for the agora, near the Temple of Hercules for the Forum and on the Rupe Atenea
for the Acropolis. This representation of the city of Agrigento intends to analyze, and
therefore, re-describe in order to understand the urban form and think possibly of its
possible transformation (Marti Aris, 2007), and it's for this reason that cannot be sepa-
rated from analysis also of the spatiality of the places of the city.

The space of the city | Next to the description of the city analyzed taking into consid-
eration its ‘formal image’, it, therefore, seems appropriate to also consider the spatial
aspect of architecture, asit’s believed not only that the form and space are two insepa-
rable concepts, but that it's precisely the space to generate the form that defines it
(Schroder, 2015a). For this reason, it was intended to address the study of * urban facts
through a spatial interpretation of the city using the Rotblauplan tool, codified by Uwe
Schroder. This approach alows you to understand the spaces of architecture by distin-
guishing them into ‘warm’ spaces, defined as interior spaces, and ‘ cold’ spaces, exteri-
or space. But to understand when space can be defined as an interior or an exterior, it's
essential to refer to two concepts: the concept of limit and that of relationship. Ungers
believes that when man consciously detaches from the infinitely large and boundless
space of nature an isolated piece and clear boundaries and in some way delimits this
piece — abeit only with a gesture — he's aready creating architecture, even if in its
broader sense (Ungers, 1982).

In thefirst place, therefore, the concept of limit that defines a space and establishes
a demarcation between internal and external space represents a basic notion to debate
the architecture of spaces. Next to the concept of limit, then there is that of ‘relation-
ship’: space is defined as an interior or an exterior based on the section relationship that
is established between the height of the buildings and the space between the buildings.
A space-delimited by architectural constructions but uncovered (sguares, streets,
widenings, courtyards) is to be understood as an interior space when certain relation-
ships occur between the undevel oped and the constructed space. When, however, these
relationshipsfail, spaceis no longer to be understood as an interior but as an exterior. In
the specific case of the city of Agrigento, there are interior spaces, but above all exteri-
or spaces (Fig. 6). The spaces of the interior mainly concern the buildings, but also the
urban exteriors present in the dense and compact city in which the sectional relation-
ship between the height of the buildings and the size of the street gives them an internal
condition. The exterior spaces, on the other hand, mainly concern the large part of the
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territory surrounding the city of Agrigento in the current condition, also because of a
substantial part of the Hellenistic-Roman quarter has not been brought to light.

As aready anticipated, the analysis of urban spatiality through Rotblauplan moves
between the different scales, offering, for each of them, the possibility of adding fur-
ther levels of knowledge. In particular, in considering the scale that highlights a por-
tion of the city, two different shades are used: dark red and light red, dark blue and
light blue. The first coding (dark red / light red) concerns the interior spaces and,
therefore, those spaces that indicate ‘ closure’ but are covered (in the case of dark red)
or uncovered (in the case of light red). The second coding (dark blue / light blue), on
the other hand, concerns the exterior spaces and, therefore, those spaces that indicate
‘arural link or landscape’ (in the case of dark blue) or ‘an urban link’ (in the case of
blue clear). Not only the shades but also the graphic signs take on a fundamental
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Fig. 5| Agrigento: Schwarzplan and archaeological evidence (credit: E. Di Chiara, 2019).
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meaning: while the white lines (the walls) represent the ‘active boundary’ in the for-
mation of space, the black lines (the borders) symbolize the ‘passive boundary’. The
city of Agrigento certainly takes on an interior character in correspondence with the
Girgenti Hill, while the remaining part of the city — both the expanding one and the
one occupied by archaeological findings—is, today, an exterior space.

Theform and the space of insulae and domus | If the form and space of the infinite-
ly large are clearly legible by means of the analytical tools that have been debated to
now, the possibility of formal and spatial reading of the infinitely small, that is of the
insulae and, even more, of the domus, appears more complex, as at present the archae-
ological knowledge is not, for this purpose, still sufficient. In particular, as it stands,
the excavations have revealed only three insulae, not even in their entirety, of the Hel-

Fig. 6 | Agrigento: Red-blue plan, plan segment ‘city’ (credit: E. Di Chiara, 2019).
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lenistic-Roman residential quarter, included between the complex of public buildings
to the west and the housing quarter closest to the slopes of the Rupe Atenea. Looking
at the city of Agrigento and, more precisely its residential part (Fig. 7) —the Hellenis-
tic-Roman quarter —it’s noted that thisis inserted in an ‘urban mesh’ marked by main
east-west streets (plateiai-decumani) and from north-south secondary streets
(stenopoi-cardines), whose regularity contrasts with the layout of the city on the high
ground. The axes define rectangular, very narrow and extended insulae, whose size is
equal to 295 x 35 metre with aratio of about 1:8.50 between the width and the length,
whose north-south orientation presents a divergence of 10° west.

The three insulae highlighted by the archaeological excavations are delimited to
the north by the decumanus maximus and to the south by the terracings that reach the
foot of the Valley of the Temples, except for insula I11, which has a somewhat uncer-

Fig. 7 | Agrigento: Reconstruction of the Hellenistic-Roman quarter (credit: E. Di Chiara, 2019).
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tain southern limit, due to the suspension of the excavation, where a consistent land-
dlide has left few monumental traces, while to the east and west they are delimited by
the cardini thus assuming as width the distance between them (equal to about 35 m).
The three insulag, instead, are different respect to the number of houses: the insula |
comprises seven houses, among which, due to its size and its monumentality, emerges
the House of the Peristilio which, although in its current incompl eteness, occupies an
area of 1,084 sgm; insula ll, instead, includes ten houses while insula 1l comprises
nine houses and four shops located near the decumanus maximus.

The Hellenistic-Roman quarter, thus outlined although in its condition doesn’t in-
tegrate, therefore, would take on a different spatiality (Fig. 8): no longer an exterior
space, but an interior space. From this perspective, the Rotblauplan tool, considered in
its multiscalarity, no longer analyzes a portion of the city but the relationship between

Fig. 8 | Agrigento: Red-blue plan, plan segment ‘city and house’ (credit: E. Di Chiara, 2019).
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‘the city and the house’, in whose coding, next to the different colour tones that repre-
sent progressive levels of interior and of the exterior, further ‘graphic symbols ap-
pear: the black hatching, representing an inclusive ‘dedication’, and the white hatch-
ing, which instead indicates an exclusive ‘dedication’. This drawing is enriched with
further meanings when there is a change of scale and, therefore, when the relationship
between ‘the house and the room’ is highlighted, as in the case hypothesized here of
the House of the Cryptoporticus® (Fig. 9), located in Insula Il, where even the inclu-
sive ‘dedications are identified within the house itself.

Conclusions | The study of the city of Agrigento, conducted through an interscalar ap-
proach in reference to the morphological, typological and spatial characters, allows us
to know the form and the space of the city under investigation. The form certainly

Fig. 9| Agrigento: Red-blue plan, plan segment ‘house and room’ (credit: E. Di Chiara, 2019).

98



From Mega to Nano
The Complexity of a Multiscalar Project

suggests an undeniable value in the relationship of the Agrigento city with the mor-
phology of the soil but also in relation to the different historical moments that the city
has lived from its origins until today: it's precisely for this peculiarity that Agrigento
could be read as a ‘cities by parts’, which express ideas of different cities but which
are ssimultaneously represented by the ‘formal image’ of the city.

Next to the form, the interscalar analysis conducted on the characteristics of the ur-
ban spaces of the city of Agrigento assumes arole of fundamental importance, in par-
ticular, if thisis attributed to the Hellenistic-Roman quarter which, even if the scarce
archaeological documentation to supporting, allows us to understand the interior char-
acter that characterizes the form of the domus, in some cases built around the spaces
of the atrium and peristyle, empty spaces chosen to represent the place of being (Moc-
cia, 2017). Agrigento is also certainly a ‘city by layers', yet to be discovered but cer-
tainly full of forms and, therefore, of spaces, a condition to be studied from that point
of view that Aldo Rossi suggested to us when he said that, although there are different
ways of looking at the city, it emerges as autonomous only when we take it as a funda-
mental given, as a construction and as architecture (Rossi, 1982).

Finally, the study of the form and urban spaces of the city of Agrigento provides a
broader reflection related to the city project of our contemporary era. As the drawing
of the Straf3enbau and the drawing of the Schwarzplan have highlighted, in the city of
Agrigento it's possible to identify three different ‘ways of dividing the urban soil’ to
which correspond to the same different ‘ city ideas . The historic city, located mainly at
the Girgenti Hill, in its dense and compact appearance, certainly manifests a happy
condition because the relationship that is established between the urban space and the
built space is clear, but at the same time it deprives itself of that void system and that
natural condition that has always represented an ‘archetypal’ of living. In the ‘ modern’
city, instead, that system of relations between the building typology and the urban
morphology typical of the historical city is lacking, generating an amorphous condi-
tion that turnsinto the impossibility of defining a clear urban design.

And finally, the archaeological city, corresponding to the ancient Hellenistic-Roman
quarter, which, in its system of relations between public spaces and private spaces, be-
tween spaces open to nature and spaces of architectural construction, between the
‘void’ and the ‘full’ represents a great |esson from which to glean for the contemporary
city. Looking at the forms of the past and, in this specific case, at the forms of the an-
cient city of Agrigento, it can, therefore, move away from the idea that the city of the
‘modern’ has become ‘ hopeless’ (Ungers, 1997) and aspire to the model of the city pro-
posed by Uwe Schroder (2015b) in Pardié: a city as a ‘montage’ of parts, a ‘collage
made from the clippings of the cities of Parmaand Saint-Die by Le Corbusier, in which
open spaces can be introduced into consolidated contexts and contemporary forms can
take on a defined urban design. Thisisthe greatest lesson we learn from the application
of the interscalar approach to the ancient city of Agrigento: to study its characters and
its form to make it amatter of design for the city of our time.
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Notes

1) The temples built in this period are the Temple of Heracles, built-in 510 BC, considered the
most archaic in the Valley of the Temples; the Temple of Demeter, built on the slopes of the Rupe
Atenea in 480-460 BC; the Temple of Athena, the Temple of Era Lacinia, the Temple of Concordia,
the Temple of Vulcano, the Temple of the Dioscuri and the Temple of Aesculapius. Many of these
temples appear today in a state of ruin or few columns remain, except for the Temple of Concordia
which appears in an exceptional state of conservation thanks to its transformation into a Christian
church, which took place in the 6th century AD.

2) As Superintendent Ernesto De Miro reports in the Historical-Archaeological Report on the city
of Agrigento on the occasion of the discussion on the local strategic plan, one of the oldest topo-
graphical problems of the archaeological literature of Agrigento is that relating to the location of the
acropolis, for the which the Girgenti Hill and that of the Rupe Atenea were proposed from time to
time. In particular, starting from three ancient references — Polybius (2nd century BC), Diodorus (1st
century BC), Polyenus (2nd century AD) — and from more recent studies it seems it can be conclud-
ed that the position of the acropolis of the Greek city, with the Sanctuary of Zeus Atabirio and
Atheng, it's located on the current Rupe Atenea (De Miro, 2003).

3) The Doric sanctuaries and temples found in the Valley of the Temples are: the Temple of Juno,
at the eastern extremity; the Temple of Concordia; the Temple of Heracles near access |V, the terrace
of the Sanctuary of Chthonic Deities, the Temple of Vulcano, at the western extremity.

4) ‘Dedication” would seem to be the best translation of the German term ‘widmung’.

5) The House of the Cryptoporticus, whose dimensions are 38.60 x 18.00 metre, has a structure
dating back to the 2nd century BC, even if the last changes are recorded in the last decades of the
first century BC. The access, located on the west cardo, consists of a vestibule that leads into the por-
tico of a central transverse peristyle with five columns on the long sides and three columns on the
smaller sides. The rooms of the domus are arranged around the peristyle and, specificaly, on the
west, north and east sides the main ones.
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For several decades, the city administration was asking the government to cede the old
buildings and the entire area of approximately 22,000 sgm to the Municipality; at the
time, the fortress was used as a district prison, and its awkward presence seemed to
compromise the development of the urban centre (Andenna, 1982). Writing in 1982 in
atext that remains the best source of information on the Visconti-Sforza Castle, Gian-
carlo Andenna used these words to describe how the Castle was perceived in the city
of Novara. After more than a century of controversy about the proper role for the Cas-
tle within the dynamic of the city and the transfer of the prison in 1973 to a building
better adapted to contemporary hygiene and social requirements, it was not until 2005
that a process began, ending in 2016, that shaped a new role for this significant forti-
fied complex, whose walls tell countless ‘stories’ about urban, social, political and
economic matters.

The Visconti-Sforza Castle is a historic Visconti-era fortress that guarded the west-
ern border of the Duchy of Milan. Situated in the south-west corner of Novara, it was
enclosed by alarge crenellated wall made with elements from the pre-existing Roman
and early-medieval city walls. The complex, built in the second half of the 13th centu-
ry (Corio, 1565), had an L-shaped block known as the Rocchetta, towers to guard the
entrances and ring wall (Pellini, 1902). As it was built in an area with many pre-exist-
ing structures — brought to light since 1983 by a series of excavations — the complex
had one of the best-preserved archaeological stratificationsin the city. It was ‘ modern-
ized’ and reinforced between 1473 and 1476 with the construction of the Ghirlanda, a
large fortified wall with keeps and corbels protected by a deep, wide moat (Morandi,
1912). The old walls surrounding the castle, no longer fulfilling any defensive role,
were re-used in the construction of stables and service buildings, and the entrance sys-
tem was modified. Whereas previously the castle could be entered from each side, af-
ter the construction of the Ghirlanda, entry from the city was possible only on the
north and from the countryside, on the south (Bianchini, 2003).

In the mid-16th century, the Spanish, having been defeated by the French, convert-
ed the city into a stronghold to defend Milan and its territory by building a great bas-
tioned wall (Gavinelli, 1976; Fig. 1), thereby setting in motion the transformation of
Novara'. The strategic role of the castle itself also changed as it now stood between
the city and the new ring wall (Andenna, 1982). In 1643, during the last phase of the
Thirty Years War, all that remained of the suburban areas was razed, and new struc-
tures began to appear designed to bolster the defence system, of which the castle was
also apart (Piccoli and Pruno, 2010).

The evolution of the art of war, along with political changes, soon made the new
fortifications obsolete, so, in the second half of the 1700s, the city walls and its bas-
tions were gradually torn down (Morandi, 1923). Converted into a prison in 1803, the
castle itself was untouched by the construction that brought major changes to the
south-west portion of the city. Public walkways were created around it (Viglio, 1924)
and alarge square, called Piazza Vittorio Emanuele || (now Piazza Martiri della Liber-
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Fig. 1 | Moment of transition between the fortified system of the medieval city and the new ring wall with bas-
tions (source: Alberti, A., 1610, Pianta della Viecchia e Nuova Gionta alla citt di Novara, Novara, an 1852 copy
by the surveyor Nasi, G., Archivio di Stato, Disegni, L/1; Archivio Storico Novara).

Next Page
Fig. 2| Plansfor Nuova Novararequiring the demolition of the Castle (source: Gazzetta di Novara, 22 October 1989).

t&), was built on the northern front, which definitively changed the perception and axis
of the relationship between the fortress and the city (Perogalli, 1969). This period of
introversion gradually isolated the castle from the 19th century life of acity during a
profound transformation, although of course such a significant element as the castle
could not be completely ignored.

20th century controversies and projects | At the end of the 19th century, in the wake
of widespread discussion about conserving and upgrading monuments in general, an
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extraordinary, productive debate began about the future of the Visconti-Sforza Castle.
Critical considerations, reflections, studies and projects followed one another through-
out the early years of the 1900s, though without converging on a workable strategy to
enhance and re-use the building. Only after the Castle no longer functioned as a
prison, in 1973, did a lengthy process begin that eventually —in the early 21st century
— resulted in a project to re-use the Castle as a museum and venue for cultural activi-
ties. This project was completed in 2018. Over the years, especialy at the end of the
1800s, some people had advocated for the demolition and clearing of the areain order
to build new public structures as well as a new residential district, named Nuova No-
vara?, which involved redesigning public spaces, green areas and, in general, the entire
areawithin the south-west bastion (Fig. 2).

The group associated with the weekly magazine La Liberta had been urging since
1887 that the shapeless, cracked mass of medieval bricks be eliminated to make room
for new buildings to beautify the city (Andenna, 1982). In 1902, when it was believed
that demolition was imminent, a group who expressed their views in La Gazzetta di
Novaraand Il Corriere di Novara, along with influential studies such as that by Silvio
Pellini originally published in episodes in La Gazzetta di Novara and later in an an-
thology (Pellini, 1902), set in motion a process in which Luca Beltrami and the Nuova
Antologia and Emporium reviews became involved. In Turin, Alfredo d’ Andrade, Di-
rector of the Office for the Conservation of the Monuments of Piedmont and Liguria,
refused to allow the castle to be sold to the municipality by the government depart-
ment that manages the state-owned property, writing: «Nel giugno 1894 previa visita
al monumento, lo scrivente comunico a Governo che il Castello possiede ancora ab-
bastanza resti interessanti da meritare di essere conservato, che salvo un bisogno ur-
gente non converrebbe venderlo, e qualora le condizioni finanziarie lo permettessero
sarebbe il caso di addivenire a restauro del monumento nell’ interesse non solo del-
I’ arte e della storia, ma anche della citt di Novara»® (cit. in Biancolini Fea, 1981).

In the same years, Luca Beltrami also supported restoration, writing in the Corriere
della Sera «Oggi a Novara si rinnova cio che, vent’anni or sono, s verifico a Milano
[...] anche qui s voleva, come ora a Novara, mutilare il castello allo scopo di tracciare
un’ arteria stradale per dare il passo al’ aria salubre dei monti: anche qui s trovavacheil
castello era spoglio di qualsias pregio artistico, e solo ricordava la triste dominazione
straniera: anche qui s distruggevano vecchie piantagioni per far posto a case a cinque
piani; eppure bastarono pochi anni per darci una misura dell’ errore irreparabile che s
sarebbe commesso attuando quel piano, per quanto, al pari dell’ attuale di Novara, avesse
riportato il voto favorevole delle solite Commissioni competenti»* (Beltrami, 1900).

Beginning in 1893, a variety of well-developed proposals were advanced, from
that of Opera Pia Omar, which sought to build new schools, followed in 1912 by ar-
chitects Rizzotti and Bergomi, who proposed using it as the seat of the city govern-
ment upon its restoration and expansion in a matching style (Fig. 3). Just a few years
later, in 1925, the mayor supported a project to create a museum in the castle and
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transform the grounds into a Parco della Rimembranza. In the early 30s, before the
new Urban Development Plan was issued, there was a proposal to demolish the castle

to build a new main post office, which was in fact later built by the architect Angiolo
Mazzoni in the immediate vicinity on the site of the demolished Politeama Theatre.
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Figg. 3, 4 | Plan for the realization of the seat of the city government in the Castle, 1912 Rizzotti and Bergomi
(source: Archivio Storico di Novara); Plan for the re-use of the Castle as a museum, Medardo Arduino, 1982
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The new Urban Plan issued in 1934, drafted by the engineers Marco Cassinis and Fe-
derico Magistrini and the architect Oscar Prati, sanctioned the conservation approach,
which had always been strongly supported by the Superintendence, and designated the
area of the Castle as a public park for the common good (Oliaro and Coppo, 1983).

Although the previsions of the Urban Plan left no doubt about the intended use,
three other proposals were still put forth for the construction of the new city govern-
ment seat: the first in 1936, designed by the architect Carlo Nigra; the next in 1939 by
the architect Rizzotti and the last in 1952 by the architect Giovanni Lazanio. In 1964,
the Municipality of Novara announced an important competition for the new munici-
pa headquarters in the area of the Collegio Gallarini. Among the participants was a
team coordinated by Guido Canella, which drew up a project to convert the moat and
basement of the castle into commercial and parking spaces. Finally, in 1981, Medardo
Arduino, commissioned by the City, drew up a project calling for the castle to be used
as a museum, requiring substantial demolition work on the more recent structures,
which was, in fact, carried out, as well as restoration of the Rocchetta and the North
Wing, which was not (Fig. 4). Nothing further was done, and the question of the use of
the castle remained for several years at the centre of alocal political and cultural con-
troversy until regional financing was obtained in the 2000s and the re-use project was
begun, coordinated by Paolo Zermani (Novelli, 2018).

From brick to the city | Having abandoned the idea of partially or totally demolishing
the fortified complex to make room for new construction — years after other places
with Visconti-era fortifications had made such a decision — they finally began to con-
sider how to re-use the fortress and integrate it into the life of the contemporary city.
Thefirst step, taken in 2005, was to organize a complex information-gathering process
about thislittle-known place. It had been entirely closed until that moment, so the few
existing worthy studies had not had the opportunity to observe the actual construction
directly, focusing instead on historical events and the political role of the castle. The
building offers itself — precisely through the apparent chaos of its superimpositions —
to be deciphered as an actua text written in stone (Torsello, 1997). In architecture
such as that of the Visconti-Sforza Castle made of numerous stratifications, the actions
that affect the building are based on varying levels of intentionality.

The enlargement of a block, the subdivision of internal spaces and the opening of
new windows are all conscious actions that manifest a precise intention, a given his-
torical-cultural environment and a specific technical context. On the other hand, lack
of maintenance, land subsidence, and signs of deterioration — which themselves make
up part of the building's history — are not the result of intentional acts. In order to
identify a correlation between the phases of construction, processes of deterioration,
and modifications due to changes in designated use, the stratigraphic analysis was
used to study, record and time the various phases in the life of the building (Harris,
1983, 2003). This correlation between the stratigraphic diagram and the project is use-
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Fig. 5 | Wall standing alone inside the
Castle (credit: Albani, 2005).

Fig. 6 | Internal side of the wall (credit:
Albani, 2005).

Fig. 7 | Stratigraphic survey of the west-
ern facade of thewall (credit: Albani, Gam-
baro and Mittermair, 2005).
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ful to identify a methodological approach that will alow in-depth knowledge of the
building, a fundamental pre-condition for drawing up a precise, well-developed pro-
ject, designed specifically in response to the characteristics of the building.

Emblematic of the repercussions that this now-consolidated relationship be-
tween archaeology and architecture can have on the project are the vicissitudes of
the wall, which stood isolated inside the courtyard in the west side, precisely at the
place where the new museum wing was planned. In order to understand the role
that was, or was not, played by the historic wall in the plans for the new structure,
it was essential to understand all the various stratifications of the building®. This
approach necessarily involved focusing on the building materials, and thus, on in-
dividual examples of brickwork, or better still, on a single stratigraphic unit. Lucki-
ly, the building was easily analyzed as it was even possible to measure the thick-
ness of the walls and because the only plastered area was the lower part on the east-
ern side. Thus, commissioned by the Municipality of Novara, a study was launched
to combine data from archival sources and information from the stratigraphic anal-
ysis of the elevation® (Figg. 5-7).

After localizing and determining the perimeters of the various stratigraphic units,
identified thanks to discontinuity in the walls, the data was plotted in graphs and da-
ta sheets to guarantee uniformity, thoroughness, and easy interpretation. The data
sheets included information on materials, construction techniques, morphological
characteristics of the elements and the physical relationship between the stratigraph-
ic units’. This made it possible to determine a relative sequence that reconstructed
the different phases of construction and transformation of the walls.®

A comparison of the data gathered from different investigations (of the structure
and in the archives) revealed complex usage and stratifications beginning in the Ro-
man/early medieval period and continuing through to interventions in the 1900s. The
existing wall stands on top of the ring wall of the Roman/early medieval city, as con-
firmed by archaeologica excavations carried out in 2005° (Figg. 8, 9). Located in the
south-west corner of the raised city walls, it has a sentry walkway™ built in a later
epoch™. On the south facade of the Monicione Tower, situated to the east in the Roc-
chetta, traces of these early medieval walls were found, suggesting the theory that it
was not laid out in a straight line, as had been assumed, but that there was a sort of ‘re-
cessor indent’, probably related to the configuration of the terrain'? (Motta, 1987).

Later, in the Visconti period, it was used again in the construction of the first for-
tified circuit, at which point it was raised and a second walkway was created, higher
than the first®3. Significant portions of this first fortified circuit remain in the south
and east areas of the castle, where a massive entrance with a drawbridge and smaller
pedestrian entrance is visible. The wall, which stood isolated in the middie of the
courtyard as aresult of demolitions carried out by the Civil Engineering Department
after the prison was moved, is the only testimony of this effort to provide defence
for the city, which continued to use the same stretch of the city wall from the Roman
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Fig. 8| Phases of construction from the early medieval
period to the 20th century (credit: Albani, Gambaro and
Mittermair, 2005).

Fig. 9| Detail of the crenellated walls that rose above
the wall of the early medieval city (credit: Albani,
2005).

Fig. 10 | Castle entrance in the early 1900swhen it was
aprison (source: Archivio Storico di Novara).

period to the 14th century, raising and reinforcing it periodically. All thislost itsrel-
evance when the Ghirlanda was built in the mid-1400s and later with the presence of
the ramparts of the new fortified ring wall. The wall, therefore, no longer represent-
ed the ‘limit’ of the city’s defence, but served instead as the ring wall of a building,
having been reused in a newly-constructed service block.

There is evidence of the use of this building during the period in which it func-
tioned as a prison. In 1803, when the prison was moved into the castle, numerous
works were carried out to transform and maintain the entire complex (Fig. 10). A
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Fig. 11 | The ground floor of Visconti-
SforzaCastle, 28 February 1882 (source:
Archivio Storico di Novara).

Fig. 12| Buildings built up against the
wall of the early medieval city re-used
in the fortress and demolished in the
1980s (source: Archivio Corrente So-
printendenza Archeologia Belle Arti e
Paesaggio for the Provinces of Biella,
Novara, Verbano-Cusio-Ossola and
Vercelli).

survey of the ground floor of the Visconti-Sforza Castle carried out on 31 October
1814 by the royal surveyor F. Baglione, kept in the ISCAG archive in Rome, shows
that it was a two-storey building with five rooms and two gun storerooms on each
floor. Around the end of the 19th century, when the needs of the prison had changed,
the building underwent another series of transformations. Records show that the
windows were modified as interior spaces were partitioned differently to correspond
to new functions. In fact, afloor plan of the Castle dated 28 February 1882 and kept
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in the State Archive of Novara shows an oratory and a series of storerooms on the
ground floor and a surveillance room on the first floor (Fig. 11).

When the prison was moved elsewhere in 1973, the entire complex was aban-
doned. A series of images found in the Current Archives of the Superintendence of
Turin® shows several buildings supported directly by the early medieval city walls
that had been reused in the fortifications. These buildings were abruptly demolished in
the 80s, probably without anyone realizing the importance of those walls that bear the
traces of aimost 2000 years of history of the city of Novara (Fig. 12).

The (partial) re-appropriation of the Castle | The process of re-appropriating the
historical structure began in the 80s, both institutionally, with the transfer of owner-
ship — after ten years of complicated negotiations — from State Property to the Mu-
nicipality of Novara, and physically, with its designation and temporary use as the
seat of the Forestry Authority. However, a broader-ranging project to reuse and in-
crease the value of the Castle was not launched until the beginning of the 2000s,
when regional financing was obtained and a competition was announced for propos-
als to restore and reuse the Castle as a museum and cultural centre, won by a team
coordinated by Paolo Zermani.®

The interdisciplinary information-gathering campaign — still ongoing — re-
vealed a highly stratified palimpsest and has gradually contributed to a recogni-
tion of the importance of the Castle’s rich history and role within the identity of
the city. Therefore, clear limits were set as to the transformations possible to fulfil
the needs of its new use. The project to re-use the Castle as a museum and cultural
centre was the culmination of a debate that had begun in the late 1900s. It was
based on in-depth knowledge of the site, although it only involved one portion of
the fortified complex. Specifically, the intervention called for the restoration of
the north wing and the east Rocchetta, re-composition of the buildings to the south
and reconstruction of the west wing built along the existing medieval wall, in cor-
respondence with the ancient Roman wall, which represents the backbone of the
new structure and isvisible at all levels from the basement to the two floors above
ground (Mugnai, 2019).

Another important decision was to build the tower above the north-facing entrance,
at the point with traces of the medieval tower, in order to create a scenic viewpoint
overlooking the city and its principal monuments: Piazza Martiri, Teatro Coccia, the
Baptistery and the Dome of San Gaudenzio by Antonelli (Savorra, 2018). The compo-
sitional intention was to complement the pre-existing structures with the new ones, in
a unified logical plan, progressively revealing the stratifications of the construction.
The origins of the building and the stratigraphy of the Roman, Visconti and Sforza
constructions can aso be appreciated from the basement of the new west wing, from
where one can gain access to other Roman remains discovered during the archaeol ogi-
cal excavations as well. The Castle will house the archaeological collection of the Mu-
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Figg. 17, 18 | Stratigraphic survey of the North facade of the Castle; Decay survey and maintenance project of
South-North facade of the Castle (credits: Politecnico di Milano, DASTU and ABC Departments, F. Albani, M.
Gambaro, 2018).
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nicipality of Novara, the Civic Museum and a contemporary art gallery — the only
venue that has operated so far, mounting temporary exhibitions.

The project took more than a decade to complete and involved a diverse group of
scholars, archaeologists, professors, architects and engineers who contributed over the
years in varying scales. Unexpectedly, however, the citizenry was divided in their re-
action to the intervention. On the one hand, the importance of conserving the fortified
complex was (finally!) widely acknowledged; on the other, however, the symbolic
value of the additional storey of the tower with the coat of arms facing towards the
city rather than towards the interior, as dictated by the medieval art of war, was not
well-received. In fact, the castle continues to be a place that is not exactly ‘ of the city’
and only partialy included within its borders.

In 2019, after further European financing, a new phase of study and research
began on the Castle moat and the San Luca and San Giuseppe bastions, which form
the perimeter of the Spanish fortifications on the west. This second phase of the in-
tervention will create a connection and greater integration between the city and the
restored structure, now re-opened to the public. The re-appropriation of the complex
will be completed with the renovation and installation of safety features in these
sites that have been inaccessible for so many years and were originally built for de-
fensive purposes, while also offering a unified vision of Novara's little-known forti-
fied defence system (Fig. 13). Meanwhile, an anthology of all the studies carried out
over the past fifteen years is being published, which, along with the various cultural
events being planned, will allow the city to experience and ‘re-interpret’ this impor-
tant site, capable of generating social, economic and spatial synergies and dynamics
in the city of Novara.

Open questions | After the controversy lasting more than a century, which culminated
in the construction of the new museum wing and the conservation of the medieval
structures, the city of Novara has finaly ‘re-appropriated’ this site (at least physically),
with its great value and significance. From the very beginning, its position within the
city, proximity to large public parks, and easy access ensured the presence of alarge,
enthusiastic public. The construction of the bridge on the southern side in 2002 created
a permanent connection between Piazza Martiri and the Allea di San Luca. The bridge
played a decisive role in the relation between the city and the Castle and created a spa-
tial sequence between the entrance on the ravelin, the inner courtyard and the park on
the bastions (Fig. 14). For amost twenty years now, the people of Novara have been
able to enter and fully enjoy a site that had previously been off-limits. Furthermore,
thanks to the activity of the Fondazione Castello Visconteo Sforzesco, for the past five
years there have been frequent, often world-class cultural events, both permanent and

Fig. 19| 3D Laser Scanner Survey (Tracciatori s.a.s., Brescia, 2018).
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temporary. Thus, the Castle has assumed an entirely new role: whereas once it was a
place of exclusion, it is now a place of inclusion that has revitalized the city museum
circuit and atourist place of cultural interest, with social and economic repercussions.

There are still numerous issues to confront within this dynamic, including the
relationship of the Castle and the Park, and specifically, the conservation and en-
hancement of the Ghirlanda surrounding the fortress. After the construction of the
bridge spanning the moat from the park, the question of restoring relations with
the surrounding spaces became more urgent, but especially with the still-existing
fragments of the Spanish wall hidden within the Parco dei Bambini. This relation-
ship, still only partially explored (Gambaro, 2019), offers a valuable opportunity
for the Visconti-Sforza Castle to redefine its interaction with the contemporary city.
Studies began in 2018 — before the 2019 competition®® — revealed the cultural,
spatial and relational complexity of this area of Novara, which still awaits proper
interpretation, where new uses and stratifications can be added to the many stratifi-
cations of the past.

The example of the Visconti-Sforza Castle and the multiscalar and multidisci-
plinary approach of the process that led to its re-appropriation by the city can serve
as a model in the search for new strategies for managing our cultural heritage,
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which represents such an important cultural and economic resource. For Novara,
and more generally, for Piedmont and Lombardy, the dynamics of the case can
serve as a model in the debate about the future of fortified architecture, which has
traditionally been excluded from the development of the city. The delay in this
process of re-appropriation compared to other national and international examples
is due to local matters that resulted in the transfer of the prison being delayed by
more than fifty years, although it had been recognized since the early 1900s as un-
able to guarantee even minimal standards of hygiene and health. This delay creat-
ed a distance between the people of Novara and this austere place, which was
lacking in artistic elements or stories of famous characters that could make it more
readily appreciated.

The process began about twenty years ago to ‘re-connect’ the Castle and the city in
avariety of ways was largely based on the interdisciplinary, multiscalar information-
gathering about the construction, which demonstrated the importance of conserving
the signs of transformation and, in general, of the passage of time. These ongoing dy-
namics are an example to be studied by other places facing a lack of connection be-
tween historical sites and a society that has become too artificial and hectic to take the
time to appreciate and understand their surroundings. For such places, a methodol ogi-
cal approach and a strategy of enhancement can be an example and an inspiration.
When the architectural project is fundamenta to attaining the goal, the implementa-
tion of strategies on severa distinct scales reflects the contemporary city’s desire to
re-appropriate the many ‘stories’ that these sites can tell, seeking to experience the
sites fully and integrate them into the urban community dynamics, which have been
waiting far too long for the resolution of these issues (Figg. 15-18).
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Notes

1) In the 16th century, before the new fortress was built, the city was defended by a massive wall
and amoat known as ‘fossatum Novariense’ . Access was gained through five main gates: S. Stefano
on the north, Sant’ Agabio on the east towards Milan, San Gaudenzio on the west towards Vercelli,
SantaMaria, aso known asthe Cittadellg, to the south, and Porta Nuova by the Church of Sant’ Agnese.
There was also a series of posterns for convenience. Many buildings stood aong the communicating
roads, especially near the city by the wall; the further from the city, the more deteriorated the buildings
(Frasconi, 1995).

2) The Nuova Novara project was presented to the Municipality of Novaraon 23 May 1899 by the
architects Giachi and Andreoni on behalf of a group of entrepreneurs.
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3) The English trandlation of the text is as follows: «In June 1894, upon visiting the monument, |
informed the Government that the Castle still has enough interesting remainsto merit its conservation.
Thus, unless there were an urgent need, it would not be advisable to sell it, and assuming financial
conditions alow, it would be the case to initiate restoration of the monument in the interest not only
of art and history but aso of the city of Novarax.

4) The English trandlation of the text is as follows: «Today, in Novara, we see a repetition of what
happened in Milan more or less twenty years ago [...]. There, as now in Novara, some wanted to sac-
rifice the integrity of the castle in order to lay a roadway that would allow healthy mountain air to
blow through: here too the castle was believed to be devoid of any artistic value, serving only to recall
the unfortunate foreign domination: here too old farm estates were destroyed to make room for five-
storey apartment buildings; and yet it took only afew years to understand the scope of the potential
irreparable damage of the plan if, like the current plan in Novara, it had been approved by the usual
competent Commissions».

5) A stratigraphic unit refersto what remains of a part constructed asa single unit in abuilding, that
is, laid in asingle act of construction.

6) In 2004, the Municipality of Novara, specifically the Qualificazione Territorio e Ambiente De-
partment, with the architect Roberto Guasco in charge of the procedure, commissioned scientific re-
search overseen by FrancescaAlbani, Matteo Gambaro and Martin Mittermair. The work, which lasted
into 2005 and 2006 in order to complete the archival research, included a stratigraphic analysis of the
Visconti complex (Visconti Tower, Monicione Tower, the Rocchetta and South Wing), an analysis of
signs of deterioration, and guidelines for the conservation of the structuresin elevation.

7) From the beginning, the research clearly revealed the delicate balance between the complexity
of theinformation and its quality. Thiswidely-recognized problem was discussed repeatedly. The weak
link of the system is certainly the set of hundreds of U.S.M. data sheets and the increasingly compli-
cated and hard-to-interpret matrix; these research tools have been reduced over time to a sort of ‘cer-
tificate of quality’ ritual, whereas in fact, they are merely a summation of the data with no practical
function for the project (Pertot, Tagliabue and Treccani, 1996).

8) Asfor the Visconti-Sforza Castle, questions were raised as early asthe first phase of the research
project about whether Harris's simple two-dimensional diagram was capabl e of representing the many
interrelations between the stratigraphic units of an architectural complex with so many distinct parts.
This debate on the question of the matrix applied to architectural analysisisongoing, with some propos-
ing that it be simplified and others that it be abandoned entirely (Giannichedda, 2004; Parenti, 2003;
Gallina, 2012).

9) U.S.M. 852 is made with gravel and a brick course, which ensure that the laying surfaceislevel.
It has the same characteristics as the walls discovered in the archaeological excavations. The perfect
alignment of the walls virtually proves that they were built at the same time.

10) The masonry of the battlements has a thickness of 46 cm while the surface supporting the wood
beams of the walkway is 45 cm thick. The walkway probably had a wooden gallery supported by
beams, though no trace remains today. Thus, the parapet of the battlements, recognizable on the west
facade, was about 72 cm high. The merlon was able to protect an area about 73 cm above the parapet,
for atotal height of 145 cm. Such are the dimensionstoday, but it is quite probable that the upper parts,
being more vulnerabl e to deterioration, were eliminated during successive transformations. A geometric
survey showed that the space between one merlon and another varies between 108 and 117 cm.

11) The 94-cm rubble masonry wall, identified as U.S.M. 804, is made of two brick facings of about
14-14.5 cm filled with river pebbles and brick fragments with whitish lime mortar with good bonding
strength and a fine-grained aggregate.

12) A reconstruction of the perimeter of the wall surrounding the Roman city (Motta 1987).

13) Unlike U.S.M. 804, thisU.S.M. 801 wall is made with 3 headers brickwork and has exactly the
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same thickness asthe earlier wall, that isto say, dightly less than one meter. The bricks, approximately
29.5-30 x 6-6.5 x | 1.5-12 cm in size, are a darker red than those in U.S.M. 804 and are laid with an
irregular header/stretcher pattern. The greyish lime mortar has excellent bonding strength and a
sandy/pebbly aggregate with small limestone fragments. The joints are smooth, flush with the brick,
and vary in size between 2 and 2.5 cm. The wood sentry walkway rested on thickness of about 45 cm.
while the merlon is 46-48 cm thick. The crenelations were 225 cm above the floor and the parapet of-
fered protection up to 106 cm. Given that the space between merlons measured between 118 and 120
cm., it is reasonable to assume that there were also wooden closing elements for this battlement.

14) Archivi Correnti SoprintendenzaArcheologia Belle Arti e Paesaggio for the provinces of Biella,
Novara, Verbano-Cusio-Ossolaand Vercelli and the Soprintendenza Archeologia Belle Arti e Paesaggio
of the Metropolitan City of Turin.

15) The design team included Paolo Zermani (team leader), Alberto Andreis, Giuseppe Arena,
CarmelaBarilla, Mauro Grimaldi, Ezio Mancini, Fulvio Nasso, and Alberto Tricarico.

16) POR FESR 2014-2020 Asse VI —Azione V1.6¢.7.1 — Interventions to safeguard, enhance and
digitalize the cultural heritage, both material and immaterial, in strategically important areas of attrac-
tion in order to consolidate and promote devel opment.

17) * Studi ericerche per ladefinizione delle opere di conservazione, valorizzazione e fruizione delle
muradel Visconti-Sforza Castle e dei bastioni di San Luca e San Giuseppe' . Research contract stipu-
lated in 2018 between the Politecnico of Milan (scientific leaders FrancescaAlbani and Matteo Gam-
baro) and the Municipality of Novara, Servizio Lavori Pubblici e Sviluppo del Patrimonio Immobiliare.

18) POR FESR 2014-2020 Asse VI —Azione V1.6¢.7.1 — Open tender for the procurement of pro-
fessional engineering and architectural services involved in the design and determination of seismic
vulnerability for restoration and conservation work on the walls of the Visconti-Sforza Castle and the
San Luca and San Giuseppe bastions in Novara.
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In the past centuries, Lebanon has been continuously reinvented and transformed by
the long historical sequence of migrations, conquests, trades, and internal conflicts.
The Lebanese state borders mutated frequently and the current capital Beirut has been
part of numerous empires and systems of government including, Phoenician, Persian
(6th-4th century BCE), the realm of Alexander the Great (4th BC), Hellenistic Seleu-
cid Kingdom, Roman (1st century BC, part of the Roman province of Syria), Byzan-
tine, Crusader, Mamluk, Ottoman and French mandate. More recently, in 1943, Beirut
has become the capital of the Republic of Lebanon. Although characterized by along
sequence of historical events and urban transformations, today, it remains a unique
city, not comparable, out of the ordinary and out of every norm.

In the literature, we can find many debates about multiple re-construction phases
of Beirut, which mainly refer to the Ottoman and French proposals of regeneration,
in the after-effects of World War | (Bou Khaled, 2018; Kassir, 2010; Davie, 2001;
Nasr and Verdeil, 2008; Larkin, 2009; Alaily-Mattar, 2008). Some authors argue that
Beirut was mainly the result of the Ottomans urban planners, who were responsible
for the first phase of Beirut modernization (Kassir, 2010; Davie, 2001). The Ot-
toman reshaping plan, called Tanzeemat (1830s-1910s), modernized Beirut’s build-
ing norm and upgraded its infrastructure. Until the mid-19th century, Beirut persist-
ed in being a small provincial Ottoman town, but later on, a series of governmental
reorganization progressively changed its configuration. The urban migration from
Mount L ebanon rushed the growth of Beirut, especially in the 1860s during the civil
war between the Druze and Maronite population (Davie, 1991; Kassir, 2010; Saliba,
1998; Salibi, 1990).

After the World War |, the new capital was chosen by the French as the principal
city of Lebanon, Beirut thus was recognized as the dominant regional trade centre, an
international node for air-sea-land transport and communication, a prominent histori-
cal and touristic place and a dominant core for banking and professional services. The
new condition of the Lebanese capital was the complex result of a broader cities mod-
ernizations framework (Sawalha, 2010; Hanssen, 2005) and the spread of new town
colonial planning ideas. The demand to modernize the city indeed came from abroad,
but it also met the wish of the Lebanese elites. The new urban projects in Beirut, com-
pleted by the end of the 19th century, aso had the purpose of staging the new
Lebanese nation (Verdeil, 2001; Nasr, 1999; Rowe and Sarkis, 1998; Al-Harithy,
2010; Ghorayeb, 1994). However, the political tension increased overtime to reach the
1975-1990 L ebanese war. Today the city development remains driven by the private
sector with little monitoring by the State.

The first traces of human settlements in Kuwait date back to 6500 years BC to the
first regional maritime commercials interactions and trade connections between
Mesopotamia and Eastern Arabia. Kuwait City, located in the Persian Gulf, estab-
lished its origin by trading with some eastern African regions and Indian coasts. The
Kuwaiti territory was colonized in the 4th century BC by the ancient Greeks and later
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on the city was part of Alexander the Great’s Empire. In 224 AD Kuwait was under the
rule of the Sassanid empire when the city was afamous port and fertile area frequented
by the pilgrims and caravans as aresting place on the way from Mesopotamiato Arabi-
an Peninsula. In the 18th century, Kuwait City became one of the most frequented trade
centres in the maritime route with Constantinople, Baghdad, and Aleppo, and it re-
mained a prosperous port until the nineteenth century. In the twentieth century, Kuwait
City grew as one of the most important centres for commerce, pearling, and shipping in
the Persian Gulf, and later on between 1946 and 1982, it became the most significant
economic centre among the Middle East, by experiencing a period of prosperity called
the ‘golden era’ (Fabbri, Saragoca and Camacho, 2018, 2016). At that time the Kuwaiti
rich merchant families started a tradition of international cultural exchanges between
Eastern and Western regions that grew rapidly in other countries.

With the end of the British protectorate, in 1961, Kuwait became independent by
establishing a new constitution and the first parliamentary elections were held in 1963.
Since the 1950s and until Kuwait was invaded by Irag in 1990, Kuwait has witnessed
an accelerated modernization growth thanks to the National Development Program
(DP) that imposed the fundamental modern guidelines for planning and constructing
the urban development. Many architectural ideas and technological inventions in the
architectural field were imported from Western culture and adapted by British experts
working abroad. The Kuwaiti urban planning institutions renewed the old master plan-
ning schemes and diffused the ideas of Modernity through the construction of many
nation-building projects to represent the new growing middle class. The Kuwait City
urban transformations and renovations were spectacular by adopting the innovative ar-
chitectural and urban planning ideas to express the reached independence of the coun-
try and the establishment of a new Nation identity. During the ‘golden era’, many for-
eign and local architects exchanged ideas and collaborated in the construction of many
relevant modern architectures.

Dominant Narratives of two Nation-building projects | Lebanon is a country with a
disputed history, contradictory narratives, and a multitude of collective memories (Bou
Khaled, 2018). The capital, Beirut, is a place where past and future events are inter-
twined, documented through told and untold stories, and the works of known and un-
known people. It is so expected that its built environment, including a wide range of
specimen architectural projects and memorial structures, do not reflect neatly its com-
plex map of knowledge and cultural exchange nor represent precisely the project for
building the nation. However, there seems to be a consensus that after its independence
in 1943, Lebanon adopted a Liberal economy and instituted a relatively democratic po-
litical regime which attracted private enterprises, intellectuals and artists from around
the region and the world fostering cross-cultural exchange and making Beirut a region-
al centre. While the country was observing this prosperous period also called the ‘ gold-
en age’, political elites and intellectuals have expressed a strong desire for modernity.
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Talented Lebanese architects who have pursued their architectural studies abroad
returned to their homeland and established numerous successful collaborations with
foreign architects. This period iswidely acknowledged for its maturity in terms of mod-
ern architectural development that was described as an ‘assimilation’ (Arbid, 2014) of
the modern idealsin the local construction and praised for its commitment to social im-
provement through design. During this period, Kuwait was witnessing a restructuring
of the state to overcome several challenges to the sovereignty of the country. Sheikh
Abdullah Al Salam Al Salem opted then for modern reforms and capitalized on the rev-
enues earned from the discovered oil as a mean to build a new capital city that repre-
sents his aspiration for an independent and modern state. This process was driven by
the 1952 Development Program (DP) with an ambitious social, economic and political
agendafor the entire country (Al-Ragam, 2015). The implementation of the DP heavily
relied on the management of the British experts who imported their design and plan-
ning principles to an environment that is not familiar and a country they barely knew.

The adoption of the DP resulted in an unprecedented urban renewal and an expan-
sion of the country’s infrastructure creating numerous social and economic opportuni-
ties for the Kuwaitis and ensured the hegemony of the state over a heterogeneous soci-
ety in an unstable region (Al-Ragam, 2015). A new architecture (also referred to as ‘ Al
Imara a Haditha) that is radically different from the traditional vernacular construc-
tion emerged and soon became emblematic of the project for building the nation and
the backdrop of the most dominant narrative in the history of Kuwait.

Literature review | The term narrative comes from a philosophical field that strands
aside from architecture and urban planning. In the 20th century, many authors nurture
a flourished discuss the concept of narrating the urban growth and development of
modern cities through the comparisons of various disciplines such as sociology, phi-
losophy, architecture and urban planning. The debate reached the highest level of con-
tributions around the 70s, when many thinkers and philosophers in Europe, such as
Henri Lefebvre (1996), Jean-Francois Lyotard (1984), and Kevin Lynch (1960) adopt-
ed the narrative as a strategic tool for analyzing, observing and interpreting the urban
growth of modern and post-modern cities and the urban phenomena.

Recently Wachsmuth (2014) referred to this term to express the design intentions
related to the dynamism of the urban space. In the contemporary cultural debate, the
narrative is also interpreted as a tool to enhance the value of architectural design disci-
pline. In this way, the architectural and urban narratives fully interact with design
practices, by proposing new ideas that anticipate planning strategies inside the urban
complexity, and also promote and stimulate new debates inside a cultural frame that
usualy lead to decision-making models through the formulation of innovative urban
and architectural theories. As an instrument that operates on/with urban practices, the
narratives fulfil various roles. on the one hand, they are methods for understanding the
ongoing transformations in the city; on the other hand, they are approaches that work
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as a socia and cultural incubator activating transformative phenomena in the city
while developing new urban strategies for it.

The methodology of research | A series of semi-structured interviews with family,
colleagues, friends and collaborators were conducted to collect relevant accounts de-
picting the discourse on modern architectural production in Lebanon and Kuwait and
to identify main tendencies, inspirations and ideol ogies that shaped the work of Archi-
tect Sami Abdul Baki. Previous interviews with the deceased architect, his biographi-
cal notes and academic thesis project were also considered as primary sources. Equal
importance was attributed to the unbuilt projects, as they also do contribute to a better
understanding of the ideas that were not so well-received by the public and of the
struggle between the political elites/decision-makers as well as the architect’s relation
to them. A comparative analysis between relevant projects was developed based on
photographs taken by the authors on-site or other visual documents while sketches and
drawings did not constitute the primary method for the analysis.

Finally, seminal texts describing the historical evolution and the physical transfor-
mation of both Beirut and Kuwait were consulted to reconstruct the dominant narra-
tives of modern architectural development in the region. The professional journey of
Sami Abdul Baki and other anecdotes related to his education, commissions and per-
sonal relations were verified against these dominant narratives and conclusions with
regards to whether they fit within these accounts or not as well as whether they have
an impact on or are just submissive to the process of nation-building will be described
in the results of this paper.

The case of Sami Abdul Baki | The absence of urban planning and architectural regu-
lations in Beirut and the implementation of the Land Acquisition Program in Kuwait
permitted extensive freedom of expression and experimentation during the 50s (Ma-
skineh and Pedrazzoli, 2018; Alnajdi, 2014). Modern architectural production repre-
sented the architects' cultural backgrounds, talents, passions, and freedom in interpret-
ing contemporary trends and experimenting with new materials and technologies. Au-
thors of these projects are not all as famous as Antoun Tabet, Farid Trad, Joseph
Philippe Karam, John Harris, Scott & Wilson, Ernst Von Dorp, Michel Ecochard and
Sayyed Karim. Some are less known, and among these architects is Sami Abdul Baki,
a L ebanese Druze architect who graduated with an M Sc. in Civil Engineering from the
American University of Beirut (AUB) in 1947 and who was able to seize important ar-
chitectural opportunitiesin some of the most significant places in Beirut and symbolic
of the new nation-state in Kuwait.

Palitics, ideology and belief | Sami Abdul Baki was born in 1926 when the first
L ebanese constitution was promul gated and modelled after the French Third Republic.
He grew up in a wealthy and well-educated family from the mountains in Lebanon,
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who strongly believed in an independent Lebanon within a unified Arab State. His fa-
ther Mohamad Abdul Baki was an active member of Osbat Al ‘Ama Al Qawmi
(which trandates in English as the National Duty League), whose members explicitly
fought against the mandate of the British and the French. He died in 1940, just a few
years before Lebanon’s independence. In his biographical notes, Sami Abdul Baki
puts forward his injury while carrying the New Lebanese Flag in the front rows of the
demonstrations against the French during the independence marchesin 1943 in Beirut.
He enrols at AUB in the program of civil engineering this same year and graduates in
1947 within arising concern of the administration towards Arab Nationalism and the
promotion of the Pan Arab state in the country.

In hisfinal year thesis supervised by Dr Khosrof Yeramian, Sami Abdul Baki clear-
ly expressed his concern with regards to the new architectural language that was being
imported from the west at the expense of ‘ continuing past construction techniques and
architectural forms'. His research focused on the evolution of residential palacesin Eu-
rope and the Middle East through which he expressed his interest in the new opportuni-
ties that emerged from new materials and technologies and argued that they have re-
leased the construction from the burden of thick masonry walls and enhanced the rela
tionship between inside and outside. In the concluding chapter of his thesis, he de-
scribes his design of the New Palace of Baal in Ain Baal as a mixture between world
tendencies and a ‘ reluctance to abandon traditions of planning and architectural style'.
It is thus important to situate Abdul Baki’s thesis in the context of the architectural dis-
course development in Beirut at the time to better understand his position.

Since the declaration of greater Lebanon, the new state has been seeking a new
identity to represent the modern nation that is independent of the Ottoman Empire.
There seemed to be a consensus that modern architecture is a good and acceptable rep-
resentation of this national aspiration. While some have argued that in the 1950s a bal-
anced coexistence between modern and traditional construction was achieved through
the oversimplification of details and exposed structure also described as a process of
‘assimilation’ (Arbid, 2014), others considered modern architecture to stand as a re-
minder of the French colonial period that preceded the independence and symptomatic
of Lebanon’s dependency on and attachment to the West. It is very probably that Sami
Abdul Baki's political affiliation and ideological beliefs resulted in him siding for
those who were willing to develop an Arab national identity and incorporate regional
stylesin architectural projects.

Trends and influences | Sami Abdul Baki’s professional practice mostly flourished in
the 1950s when he was active both in Lebanon and in Kuwait. His journey naturally
started in Lebanon where he was commissioned several projects in the most significant
places of the city and/or sitting on highly visible sites. While these projects are not
comparable in terms of construction techniques, craftsmanship and character they stand
out because of their inspiration from other architect’s work and close reproduction of
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iconic architectural forms (Fig. 1). One of Sami Abdul Baki’s earliest commissions was
avacation house for businessman Chaffic Qassem. The project islocated on a beautiful
plot by the sea and along the main coastal road linking Beirut the capital to the south. It
is referred to as the Umbrella by the residents of the area, about its pure concrete geo-
metric shapes, and is believed to be areplica of an Italian villathat the client has visited
during histripsto Europe. In fact, the project was completed in 1953, one year after ar-
chitect Ferdinand Dagher completed a Chalet for Dr Raja Saab in Acapulco beach on
the southern coast of Beirut. The similarity between the two projects in terms of loca
tion, program, as well as architectural language, is remarkable! It is important to note
that the project designed by Dagher was considered to be an icon of modern architec-
ture at the time and represented the new desired lifestyle of the country’s elite. Interest-
ingly, one of the surviving relatives of Sami Abdul Baki’sfirst client mentioned that the
Qassem family held numerous social events and extravagant partiesin the Villa

Another project designed by Sami Abdul Baki during his early years of practice
was a centre for the Druze community in Beirut on an elevated site overlooking a
large portion of the city. The project was initiated by Sheikh Al-Akl Mohammad Abou
Chacra, one of the most inspiring figures of the Druze community who sought to unify
its different factions and build its institutions. In the absence of any reference or de-
sign guideline for a Druze place of worship or prayer, Sami Abdul Baki could express
his interpretation freely. While the interior organization of spaces and the circulation
inside the building did not reflect any clear strategy or quality, agreat deal of attention
was given to the design of the two facades facing the main roads.

The revival of the classical order was clearly expressed through the repetition of
modernized classical elements and their perfect symmetry which was not reflected in
the layout of the plan. The monumental facades casted an overwhelming presence on
top of the hill and communicated with a language of pride and control with its sur-
rounding. Other projects built around the same time in Lebanon such as the building
of the National Museum, the UNESCO palace and the Jaffet Nami Library at AUB,
and abroad such amany Fascist and Nazi buildings, the Palais de Tokyo and the Palais
de Chaillot in Paris, have also used a similar language and better integrated it within
the overal design. Whether the revival of the classical order was inspired by these
projects representing a nationalist culture or simply a common architectural trend at
the time, the design of the Druze community centre certainly did not seek any origin
or influence from the mountains or the traditions of the Druze community.

Similarly, the proposal for the martyr’s square memorial designed in 1953 by Sami
Abdul Baki — also president of Osbat Takrim Al Shouhada’ (the league for the com-
memoration of the martyrs), exhibited similar tendencies and was inspired by other
iconic projects namely the Arch of the Empire designed by Ludovico Quaroni and the

Fig. 1 | Sami Abdoul Baki’s projects: proposal for Martyrs Square Memorial, Villa Chaffic Qassem and Druze
Community Centre (credit: Authors, 2019).
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Missouri Gateway designed by Saarinen. The project won the first prize in a competi-
tion and was never executed partly because of its over-ambitious design and the diffi-
culty of its execution but also because it did not really meet the expectation of the
public. In fact, both the revival of classical style and the new modern formsin the rep-
resentation of their national identity did not appeal to the Arab nationalists nor to the
other group that was supposedly more tolerant towards the west.

Projects in Lebanon during the 1950s often looked at the future expressing techni-
cal or spatial properties and were very conscious of their modernity. This modernity
was to provide all aspect of modern socia life in addition to guaranteeing the best im-
age for the nation-state. Unfortunately, it is repeatedly interpreted in its aesthetic di-
mension and opposition to the traditional. While some architects were convinced that
they were breaking new grounds with their exploration and that their search would
promote a new lifestyle and lead to social improvement and eventually spread the ide-
alsof social justice, they very often created otherness rather than a homogeneous core.

Personal Relations and Business | Sami Abdul Baki mastered six languages which
facilitated his studies and travel abroad and helped him establish business collabora-
tions with foreign partners. In fact, after he graduated from AUB in 1947, Sami Abdul
Baki pursued a Master degree in Heidelberg University in Germany between 1953 and
1956. While most of his fellow student colleagues have opted to go to France or the
United States for their more advanced studies, Sami Abdul Baki thought that Germany
was amore ‘natural’ ground for him. In an interview with George Arbid in 1998, Sami
Abdul Baki said that it was not his first time in Germany and that he held strong ties
there. One of his relatives mentioned that his father who was active during the quest
for the independence of the country in the middle of the 30s also had a network of
connections in Germany. Correspondence between him and Hitler was also mentioned
but no record of or more details about it was provided. During his stay in Germany,
Sami Abdul Baki claims that he has partnered with the famous German Architect
Ernst VVon Dorp, based in Bonn, and delivered severa projects together of which the
Embassy of the Federal Republic of Germany in Rio de Janeiro in 1956 and other resi-
dential and institutional projectsin Bonn.

In the meantime, Kuwait was witnessing an unprecedented urban renewal and build-
ing itsinstitutions led by British experts. This period coincided with the Nakaba and the
subsequent rise of Arab Nationalism. Sheikh Fahd Al Salem Al Sabbah, who was the
President of the board of development and known for his opposition to the ruler and the
British interventions in Kuwait, appointed the brother of Sami Abdul Baki — Fouad, as
an inspector general at the public works department in 1953. One year later, Shaikh
Fahd was aso able to shift the development politics of the country in favour of Kuwaiti
contractors and Arab experts. Both events created a favourable environment for Sami
Abdul Baki to capture important commissions for governmental building in Kuwait
namely the Municipality complex and the Ministry of Information and guidance.
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The Municipality complex was the tallest structure in Kuwait when it was deliv-
ered in 1959. Although it housed the seat of the National Assembly and became
Kuwait’'s national symbol after the country’s independence in 1961, the project was
mostly recognized for its state of the art construction technologies characterized by its
reinforced concrete structure, underground parking, the latest mechanical engineering
systems and curtain wall fagade covered with a densely articulated pattern. The Min-
istry of Information and Guidance, delivered in collaboration with Ernst Von Dorp,
was also characterized by its adoption of the international style. It was characterized
by a volumetric mass floating on pilotis, repetitive and modular sun breakers on its
facade and a canopy on the rooftop that departs from the main geometry of the build-
ing. Both projects were featured on the cover of Arab newspaper and magazines as a
symbol of the Arab pride and development. Despite the highly symbolic significance
of these projects they mostly reflected an international approach to architecture.

There is a general consensus among theorists that the process of modernization
cannot be dissociated from the West (Gaonkar, 2001) and that there is very often an
explicit link between modernity and nation-building. The case of Kuwait is an excel-
lent example of this ‘catching-up’ process through which the symbols of the Nation
adopts forms and material from the West that are deemed capabl e of projecting the im-
age of a modern nation and society (Al-Ragam, 2015). However, nuanced reading of
the stakeholders and the circumstances of the commission of both the Municipality
and the Ministry of Information projects to Sami Abdul Baki could lead to a slightly
different conclusion. The blunt adoption of modern forms and principles is highly
symptomatic of a deeper identity crisis between the different factions of the Kuwaiti
elites. This statement is also an assertion of Peter Osborne's argument that *the prob-
lematic of the modern purely applied, can help replace the problematic of national cul-
ture’ (Osborne, 2000).

On this note, it is important to mention that Sami Abdul Baki was not commis-
sioned any new project in Kuwait after the sudden death of Shaikh Fahd in 1959. Dur-
ing his active years in Kuwait, Sami Abdul Baki participated in several activities that
go beyond his technical expertise. In fact, his negotiation skills and quality as a mod-
erator along with his strong political connections allowed him to participate to many
important petroleum-related negotiations between the state of Kuwait and other oil-
producing countries before the establishment of OPEC. In parallel to his accomplish-
ments in Kuwait, he also served as the honorary consul of Costa Ricain Lebanon for
twenty-three consecutive years and run for the parliamentary elections in Lebanon
twicein 1960 and 1964 as an independent candidate.

Conclusions | Sami Abdul Baki produced arange of eclectic architectural projects that
occupied significant places in the city both in Lebanon and Kuwait during the peak of
modern architectural development. These projects presented contrasting architectural
languages, and sometimes contradictory ideological discourses. They were highly in-
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fluenced by trending forms, techniques and expressions and were often associated
with other architects' work. The paper attempts to describe these works in a visual
comparative diagram (Fig. 2). The paper also asserts that modern architectural devel-
opment in Lebanon in Kuwait is dictated by dominant or single narratives attributing
it to their process of nation-building, sometimes describing it as being *assimilated’ by
the local culture and in other instances representing a strong affiliation to the West.
Through the case of Sami Abdul Baki, this paper argues that despite the dominance of
these grand narratives, an account of parallel micro-narratives does exist and can con-
tribute to a better understanding of the complex context of the two countries.
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Fig. 2 | Comparative analysis of Sami Abdul Baki’s projects (credit: Authors, 2019).
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BEFORE

The rise of Arab Nationalism

Discourse on building national
identity in Lebanon

Discourse on regional architecture

Revival of classical order in Europe
and Lebanon

Institution building in Lebanon

Assimilation of modern principles in
Lebanon

Discourse of new lifestyle

Italian/European Architecture as a
role model

Assimilation of modern principles in
Lebanon

Discourse on building national
identity in Lebanon

Revival of classical order in Europe
and Lebanon

Institution building in Lebanon

Assimilation of modern principles
in Lebanon

Revival of classical order

Bitterness towards the
Ottoman period

Discourse on confessional unity
in Lebanon

Kuwait modernization led
by the British

The rise of Arab Nationalism

Resignation of
British Political Agency

Shift in the development
of politics in Kuwait

First Curtain Wall application
in Beirut

Kuwait modernization led
by the British

The rise of Arab Nationalism

In the flux of German Technical
consultants to Kuwait

Sami Abdul
Baki’s projects

The palace of

el Baal in Ain Baal
Villa
s Chaffic Qassem
Druze
1952 Community
Centre
1953 Martyrs Square
proposal
1956 Municipality
Complex
1958 Ministry

of Information
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AFTER

Assimilation of modern principles
in Lebanon

Lifestyle associated with modern
construction

Modern architecture in the representation
of religious Institutions in Lebanon

Intolerance for new forms as part
of Lebanese National identity

National Identity crisis

Nostalgia about tradition construction

Project commissions to Arab consultants
and contractors

In the flux of German Technical consultants
to Kuwait

Kuwaiti Sheikhs Architectural commissions
in Lebanon

National Identity crisis

Nostalgia about tradition construction

Project commissions to Arab consultants
and contractors

Tab. 1 | Narratives and micro-narratives framing Abdul Baki’s work (credit: Authors, 2019).
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While many have argued that modern architecture was adopted as an ideological
tool for the promotion of political, social and economic changes, we believe that in
many cases modern architecture was accepted without any prejudice, as an aternative
to the past and representing a pure desire for innovation, novelty and avant-garde cul-
ture. In some other cases, modern architecture was simply rejected because of its affil-
iation to the West and the premises it promoted. The survey of Abdul Baki’s work pre-
sents a good example of the disparate and sometimes conflicting narratives that de-
scribed the development of modern architecture in Lebanon and Kuwait. These narra-
tives not only describe the works of the architect themselves but can better describe
the local circumstances, the interaction between the different stakeholders and the in-
fluences and trends that were circulating in a specific context. Narratives as thus are
considered to be an efficient interpretative and investigative tool in understanding ur-
ban interventions and architectural manifestations.

Finally, by framing Sami Abdul Baki’'s work with the different narratives that co-
existed at the time, this paper argues that these stories in some cases preceded the
work of the architects and influenced it but in other cases, they might have emerged
later as areflection to it and other architect’s work (Tab. 1). We believe that more re-
search shall be conducted on the use of narratives in the analysis of the architecture
and urban planning disciplines. We also think that more case studies should be under-
taken in a context such as Lebanon and Kuwait to better reconstruct the circumstances
that led to the development of modern architecture in the Middle East.
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Tourism has always stood in opposition to the productive model of society. Despite hav-
ing always existed to some extent, in the twentieth century and thisinitial phase of the
new millennium, we have witnessed its rebirth in the modern sense, its transformation
from being an elitist phenomenon to something available to the masses, its commercial
development, and its further diversification. More importantly, we have also witnessed
the transformation of ‘travellers' into ‘tourists' (d’ Eramo, 2019). The trgjectory of the
transformation of travel into tourism runs parallel to that of the economic and productive
development of Western society. In other words, it has led to an almost compulsive in-
crease in tourism opportunities, to the detriment of environmental resources, and often
the quality of tourist products (poor-quality package holidaysfor example). Astime has
gone by, however, tourism has diversified its production, allowing a wide range of
choices of destinations, accommodation, activities, and above all quality.

Tourism aso has numerous ties with both territorial and architectural design, in a
transversal and trans-scalar way, making it a subject with extensive scope for research:
from the design of long-distance infrastructures to territorial development plans, from
the design of hospitality and service facilitiesto the design of the servicesto be provided.
This last aspect, relating to the integration between the hospitality facilities and the ex-
periences offered to the traveller-tourist, has been the subject of further investigation by
Let’ Set: a challenge-driven practical teaching activity and research-action (Cognetti,
2016), offered by Alta Scuola Palitecnica (A SP), with the cross- disciplinary participation
of researchers, teachers and sel ected students from Politecnico di Torino and Politecnico
di Milano, and the active involvement of professionals and the world of industry.

Experiential tourism: new temporary living models | Mass tourism is by no means ap-
proaching its end, yet the habits of tourists have changed, especially when it comesto the
amount of time and money they can spend (Albanian, 2013). As the time that people can
devote to holidays has decreased, their spending power had grown, steering tourism ini-
tidly towards exotic destinations and then, when these became exhausted, partly due to
the international geopolitical situation, towards tourism which is more aware of both the
environment and local cultures. Thistrend was highlighted by a TripAdvisor survey carried
out in 2014 (Booking Blog, 2020) and aimed at its users. According to the data collected,
71% of those interviewed travel ‘to broaden their horizons', 36% ‘to soak up the loca
culture’ and 55% ‘ to have aunique and interesting experience’ . Similarly, it isworth men-
tioning a study published by the Journal of Consumer Psychology which explains how
the experience of travel makes people happier and more satisfied than the purchase of ma-
terial goods (Gilovich, Kumar and Jampol, 2015). Thisopinion is shared by Brian Chesky,
CEO of AirBnB, the online portal that connects supply and demand for short-term accom-
modation, who says that the vast mgjority of new generation tourists (Millennials) prefer
to spend money on an experience than on material goods (K utschera, 2019).

Talking about AirBnB, the sharing economy has contributed massively to the rapid
transformation of tourism in recent years. The possibility for people with ‘ extra space’
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to enter the global accommodation market has transformed the very meaning of tourist
accommodation, taking it outside traditional hospitality structures, which are separate
and clearly identified within the building heritage, and into the heart of the various ter-
ritories, into people’s homes and right into the depths of different cultures. The combi-
nation of the elements highlighted isthat there is now a segment of tourism that responds
to the name of ‘experiential tourism’, aform of tourism characterized by four main fac-
tors, which alow a taxonomy unencumbered by the issues related to the geographical
destination. According to Moreschi (2017), these are: 1) short duration of stay, 2) fullness
of the experience, 3) close interaction with tradition and local ways of life, whatever
they may be, 4) attention to the conservation of the territory and the environment.
From the point of view of the new ‘living models’ linked to accommodation and hos-
pitality, experiential tourism represents a unique opportunity for design and innovation,
for professionals and companiesinvolved in this sector, because it allows theimagination
of temporary and flexible scattered solutions with alow environmental impact, solutions
that can be adapted as and when necessary to suit the requirements of incoming travellers-
tourists. It also alows the same flexibility in terms of the business models and activities
that can be pursued, allowing entrepreneurs, especially young people, to enter the market
with less capital than is needed in traditional tourism services related to the hotel model.

Let’Set: a challenge-driven project | The context described above is the perfect con-
tainer for Let’ Set — Choose, Build, Experience — a project with aftitle that encompasses
the intention to propose the organization of a tourism model that responds to the chal-
lenges of: 1) identifying key areasfor innovation; 2) formulating activities interconnect-
ing teaching and research; 3) defining a new community of users; 4) designing spaces
and managing a program of tourism; 5) process and product innovation. Four points re-
lated to a challenge-driven approach which consist of a set of processes, business rules,
workflows, tools and principles that provide a framework and methodology for innova-
tion based on diversity, to identify problem areas and targeted opportunities and to de-
velop solutions (Bellini et alii, 2018). An approach that is unusual in architectural design
alone, but extremely contemporary when the design of an inhabited spaceisstrongly in-
terconnected with other factors, such as the design of the tourism service, the identifica-
tion of aproposal characterized by value (what kind of serviceis offered and what makes
it unique) and the management of visitor flows. Starting with the assumption that tourism
isthe most important industry of the century, both the last one and this (d’ Eramo, 2019),
and that it isalso asector in perpetua evolution (Gemini, 2008), the L et’ Set team decided
to investigate the transformation of tourists in recent years and, above al, of their re-
quirements and willingness, particularly with regard to accommodation.

Goals and key areas of innovation | The theme of experientia tourism has been an
opportunity for research, experimentation and innovation to identify new solutions and
new responses to market demands. The general aim of the project consisted in the de-
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velopment of anew service for experiential tourism, involving the design and construc-
tion of spaces for temporary accommodation characterized by technologies that can be
easily assembled, disassembled and transported, made with easily interchangeable ma-
terials and components, in order to ensure the most effective adaptation to different ge-
ographical and climatic contexts (seaside, mountains, cities). Thanks to its flexibility
and adaptability, the technology, or rather the technological dimension of the project,
offers ‘tourists' tailor-made hospitality services consistent with their need to enjoy
unique experiences in the place they are visiting.

The challenge was launched, together with the ASP research group, by the project’s
partner company, LAM Ambiente Srl (Arezzo). A company active in the field of dry-
assembled buildings for residential use, intending to expand its reference market. This
led to a specific goal, which defines the area of innovation addressed by Let’ Set: the
design of small modular unitsthat can be adapted and integrated according to areceptive
model based on the scattered hotel. Living spaces that are not ready-made, to which the
user adapts, but spaces that are created virtually, associating a framework of require-
ments with possible solutions, and then built in one of the places destined to the tourism
experience. In order to fulfil the aims described, the Let’ Set’s team involved a wide
range of professionalswho work in the tourist hospitality sector: architects Paolo Scoglio
and Alessandro Trevisan, hospitality companies such as Eco Bio Agriturismo La Bella
Vite — Camere Con Vignain Carpeneto (Fig. 1), and of course LAM Ambiente, which
has consolidated experience in the residential and tourism construction sector.

Fig. 1| Eco Bio Agriturismo La BellaVite — Camere Con Vignain Carpeneto — The Ne[s]t Living Studio (credit:
Let’ Set, 2019).
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Definition of thereference contexts | The identification of different landscape and cli-
mate contexts (seaside, mountain, city), was based on a characterization of current
tourism trendsin Italy. Seasidetourism in Italy isagrowing sector: research carried out
by the CNA Balneatori Association (2017), among the 457 owners of bathing establish-
mentsin 59 Italian coastal areas, shows that between June, July and August of that year
there were about 90 million visitors, +16% from the 75.6 million of 2016. Recent re-
search carried out by the Mountain Tourism Observatory of the Valle d' Aosta on data
provided by the Valle d’ Aosta Regional Tourism Department, relating to presences and
arrivalsin 2018, showsthat ‘ desire to spend timein the mountains' has a so grown: record-
ing 20% more arrivals and 11% more presences than just 10 years ago (Valle d’ Aosta
Tourism Observatory, 2018). Lastly, the growth trend for presences or interest in staying
in certain places aso concerns tourism in the small and characteristic Italian towns.

The following were carried out for each context: an analysis of the main climatic
variables, referring to the typical climatic conditions of the Mediterranean, Alpine, and
continental environments; a hypothetical orographic characterization of the soils; asur-
vey of the prevailing type of vegetation. A geographical and climatic reference environ-
ment was aso identified, in which to subsequently define specific places, in order to
analyze the most appropriate design parameters for the application of areceptive model
based on the * scattered hotel’.

Theidentikit of a new user community | To create an identikit of the users, reference
was made to the demand-performance approach, starting with the definition of the char-
acteristics and activities sought by ‘ new tourists' in accommodation facilities, identifying
their needs within a planning framework for tourism based on specific guidelines. A
careful study of the literature available and a series of direct surveys, through question-
naires, made it possible to analyse experiential tourism trends in terms of supply and
demand and to establish the characteristics of the user (or users) of reference. Data
gleaned from literature data revealed the following trends.

Beach tourists are mainly represented by families or groups of friends (L’ Osserva-
torio Findomestic, 2019) two categories which clearly have different expectations, but
which are, nevertheless, united by the search for high-quality spaces and recreational
activities, the average stay is 7 days. Mountain tourists, on the other hand, have been
represented in recent years by families with children (53.1%), who mostly seek envi-
ronments capable of decisively opposing their chaotic and stressful workplaces. Families
are looking for environments that can express a concept related to well-being, the envi-
ronment and personal care, from body treatments to nutrition. The average stay is esti-
mated to be around 5.2 days (Osservatorio Turistico Valle d’ Aosta, 2018). Lastly, tourists
looking for experiences in cities are extremely heterogeneous (students, families, cou-
ples, singles, the elderly, etc.); the average stay is 5.5 days, ranging between 4 and 7,
depending on the type of city (big, medium or small) and the type of servicesit offers
(the city with artistic vocation, the city with industrial vocation, the city with avocation
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for services). In small Italian towns, it isincreasingly common for people and families
to stay for even just for one night (Baldazzi, 2014).

Parallel to the indirect analysis of the data found in literature, direct analyses were
carried out using aquestionnaire. The direct analysis aimed to reconstruct the framework
of the activities and behavioural patterns of tourists by identifying their habits and out-
lining the type of experience they expect from their trip, based on their specific desti-
nation (seaside, mountain, city), in order to contribute to the complete definition of the
framework of demand. Google Forms, atool that enables the performance of online sur-
veys, was used to carry out the questionnaire. The social networks and WhatsA pp were
used to promote the survey, conducted in Italian and English, making it possibleto reach
all the contacts available to the team. The survey consists of eleven questions aimed at
investigating the age of the respondent, the number and type of travelling companions
(friends, relatives, children, colleagues, etc.), preferred/usual destinations, length of stay,
the purpose of the trip (culture, leisure, business, etc.). The respondent is also asked to
assess, on ascale of 1to 5, the importance of contact with nature during the stay and to
select three essential services, from alist of options, that an accommodation facility
should have. The questionnaire received 220 responses and the majority of respondents
are between the ages of 35 and 45. In general, the results are in line with the conclusions
drawn from the analysis of literature (Fig. 2).
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Fig. 2 | Results of the questionnaire on tourist behavioural models (credit: Let’ Set, 2019).
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They are a group of 3 friends 1. Provide a central space in the unite around the Lree, provide a corm-
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sports. They decided to have while warming up

a week-end off and get the 2 Obtain a small space inside the module where the equipement
best they can from what theé  cap be easily laid; offer an equipement rental service

location offersinterms afen- 3 provide a hot tube with tree View, provide large bedrooms with
tertainment. view-on the mountains

Fig. 3| Example of acommunity of userswho intend to take afew days’ holidays. The figureisdivided into three
sections: Needs, which identifies the necessitiesin brief; Requirements, which establishes the living space require-
ments; Solutions, which defines the project guidelines (credit: Let’ Set, 2019).

Families represent the main category of tourists, tending to consist of mother and
father and 1-2 children. Friends also travel in small groups, usually in 3-4 or more peo-
ple. Another confirmed figure regards the average stay, which was about one week, or
alittle less, while the percentage of those who decide to spend more than one week on
holiday is49% of thetotal. Depending on the type of experience that new tourists expect
from their trip, it emerged that contact with nature is an essential value, together with
the desire to relax in a peaceful environment. The data emerging from the indirect and
direct analyses have been summarised in a series of identikits of tourists—i.e. the user
community — to which the project guidelines are associated (Fig. 3).

Case study analysis | In order to further characterize the user community, a phase of
the Let’ Set project focused on the collection of case studies compliant with the envi-
ronmental and climate contexts defined. In line with the general aims of the project, the
case studies were sel ected based on geographical, climatic, morphological, distributive
and constructive criteria responding as closely as possible to the needs of the new user
community. For experiential tourism by the sea, for example, the two main demands
that emerged from the surveys and the main features of the collected case studies are a
sea view and the articulate use of outdoor spaces. From this point of view, the Hut On
Sleds project by Crosson Clarke Carnachan Architectsin New Zealand in 2007, where
the wooden shading system of the main fagade creates aroof over the space in front of
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the living module when it is open, enhancing the view allowed by the double-height in-
terior space (Frearson, 2012), was emblematic. As was the experimental Koleliba mini
house (measuring just 2.4 meters long) created by Hristina Hristovain 2005, with the
addition, alongside the project’s aim to create a natural visual and material connection
between interior and exterior, of the theme of transportability (Tebbutt, 2015).

Asregards the mountains, the focus was on attachment to the ground, as these min-
imum living modules are often similar to shelters and are built-in inaccessible places.
These structures have to be designed to withstand avalanches and landslides, aswell as
the change in stability and compactness of the soil due to climatic fluctuations between
winter and summer. Most importantly of al, they have to be able to tackle the problems
of transport to and assembly at high altitudes. Based on these points of view, the case
study of the New Gervasutti Shelter isemblematic: the module, designed by Luca Gen-
tilcore and Stefano Testa, is part of the LEAP (Living Ecological Alpine Pod) project
and was built in 2011 above Courmayeur (AO) at an altitude of 2,835 meters above sea
level. It is a cantilevered tube measuring 8.00 x 3.40 x 2.40 m, for atotal of 30 square
meters, which was entirely prefabricated, transported (when it was practically finished)
and installed with the help of a helicopter (Frearson, 2011).

Another project which is important for research purposes is the Alpine Shelter in
Skuta, designed by the architects OFIS and AKT II, with the support of ateam of stu-
dents working within a teaching module of the Harvard Graduate School of Design, in
2014 in Slovenia. In this case, the attachment to the ground adapts to different slopesin
the project area, asthe module was divided into three partsto simplify transport and sub-
sequent assembly, respect the variation of the slopes and separate the interior functions.

The case of urban experiential tourism, on the other hand, differs from the previous
two, as the dimension of ‘slow tourism’, which often coincides completely with expe-
riential tourism, ispartially missing here. Of course, urban experientia tourismisaways
about participating in different ways of life, but thisiswhy it also encompasses the con-
cept of businesstravel and short breaks. In this context, the most relevant characteristics
found in the case studies investigated are those of architectural parasitism and scattered
hospitality. The Loft Cube designed by the Berlin-based studio Aisslinger in 2016 is
one of the most successful experimentsin thisfield. Located on top of the Hotel Daniel
in Graz, it is completely prefabricated, with a structure so light that it can be positioned
on the roof, in strategic points to offer aview of the city.

Although designed for stable forms of housing, the 3BOX project by Stéphane Maka
Architecture, created in 2016, is also a very interesting case study to explore the theme
of hospitality in cities, starting with the role that roofs can play in terms of minimizing
ground consumption and technological integration (Paragoy, 2016). In this case, too,
the modules are built off-site, then transported and put into operation quickly, thanksin
part to the technical consultancy work of the experts from Les Toits du Monde.

Workshop for the design and construction of the modules and management of
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tourism | In the logic of combining theory and practice, academic education and re-
search, and in line with goal 4 of the Challenge-Driven approach — Designing an Ap-
propriate Tourism Offer, the team physically tried to ‘inhabit’ four small buildingsin
the middle of avineyard at Eco Bio Agriturismo La Bella Vite in Carpeneto (Alessan-
dria, Piedmont), in close contact with nature. The modules, created by The Ne[s]t Living
Studio, are the result of the partnership between the architectural studio and the owner
of thewinery, who a so ownstheland on which they stand. The small houses allow trav-
ellers to spend a night in the vineyard and the experience offered during their stay in-
cludes trying their hand at winemaking, a visit to the winery and the grape harvesting
itineraries, as well as the chance to taste the estate’s wines and local products.

The countryside and vineyards, el ementsthat characterize the territory, enter the hol-
iday homes, distinguished by solutions that enhance the panoramic views and incorpo-
rate the vegetation into the design: an outdoor terrace, shared by different modules,
becomes a unifying element, a space in which to relax and contemplate the landscape;
aglassfacade frames the vineyard directly from the bedroom; atree becomes an essen-
tial part of the housing module, by which it is incorporated and envel oped.

M etadesign | The Carpeneto experience provided an opportunity to create the first
Let’ Set workshop aimed at studying the morphological-dimensional aspects of the
buildings, along with the interior layout and the arrangement of the modulesin relation
to one another. The workshop also analysed the technological characteristics of the en-
velope elements and the technological systems, in relation to the microclimatic condi-
tions of the site (Figg. 4, 5) in order to develop a concept for the design of the living
spaces and the tourism service.

Thanks to these activities and the direct interaction with the designer — architect
Paolo Scoglio — and the owner, important foundations were laid for the subsequent
design, which incorporated and implemented the project guidelines. A strategic aspect
that influenced the subsequent phases concerned the devel opment of a modul e concept
based on the principle of flexibility (to guarantee maximum adaptability to user re-
guirements), modularity (to favour the standard production of elements that can be
added to or removed from the module, depending on specific site conditions) and
lightness (to guarantee transportability even in inaccessible places and onto roofs of
existing buildings). Some issues related to the management of the prefabrication of
the modules — particularly in relation to transport and the verification of certain tech-
nological details such as the connection between the closing elements and the surface
foundation — and others related to the devel opment of the hospitality service and rel-
ative business were of particular importance.

The design-construction and management project | For further investigation of cer-
tain issues, related to critical aspects that emerged during the immersive experience in
Carpeneto, and related to the construction, assembly and transport of modular residential
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modules for experiential tourism, the team had the opportunity to organize and partici-
pate in aworkshop in which the main technical elements of the housing modules were
designed and built at LAM Ambiente's headquarters (Fig. 6). The organizational details
of the workshop were related to research and action methods and tools, favouring the
community generation of knowledge and skills related to the feasibility of the design
proposals. The design of atechnical element, like the methods used in the design of the
systems that connect elements and materials, was immediately verified thanks to con-
struction actions— or to be more precise, attempts at construction — by the group of ASP
students, teachers and experts. The continuity between the definition of possible design
solutions and construction feasibility allowed the constant assessment of and reflection

Figg. 4, 5| Survey and redesign of the modules designed for Carpeneto by The Ne[s]t Living Studio; A working
moment during the Let’ Set meta-design workshop (credits: Let’ Set, 2019).
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Fig. 6 | The Let’ Set design-construction workshop at the headquarters of LAM Ambien (credit: Let’ Set, 2019).

on the strengths and weaknesses of the temporary housing module, encouraging theim-
mediate and continuous identification of possible solutions.

The conditions of modularity, flexibility and lightness led the research team to pri-
oritise awooden frame system, consisting of uprights and transoms, 2.80 x 1.00 m tall.
The depth is, of course, variable in relation to the climatic context without, however,
changing the frame elements. The modular system has been conceived to define both
the vertical closing elements and partitions and, thanks to certain adaptations, also the
roofing system. The predominant type of material (wood or wood-based components)
was suggested by the industrial partner involved in the project, which has specific
know-how in the design and construction of wooden buildings. LAM also made the
necessary spaces, tools, supervision of manpower and materials available to the team
in order to test: 1) the different stratigraphy of the modules for the different seaside,
mountain and city contexts; 2) the most efficient design possihilities related to the con-
nection between the modules. In order to supply afurther technical-scientific contribu-
tion to the L et’ Set team, architect Alessandro Trevisan, designer of ARCA (ARchitettura
Comfort Ambiente, a certification system specifically for wooden constructions), was
invited to participate. The setting up of teams with interdisciplinary skills made it pos-
sible to define not only the characteristics of the technical elements but also of the ser-
vices (heating, electrical wiring and hot water), as well as the relative methods of
technological integration.

Asaready mentioned, the aim of the workshop wasthe design and almost contextual
construction of four mock-ups (scale 1:1): that of the junction between the modules and
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those related to the stratigraphies of the external walls of the types of modules to be
used in the three environmental contexts of reference. The workshop, which lasted three
days, proved to be strategic in exposing design errors and weaknesses and in rapidly
identifying improvement and corrective actions. For example, the dovetailed wooden
joint, without carpentry supports, designed by the team, which seemed to work in theory,
turned out to be structurally inefficient and complicated to use for the installation of the
modul es during the workshop.

The practice and the direct experience of construction proved that it wasimpossible
to use the dovetail joint in awood al one due to the anisotropic and hygrometric charac-
teristics of the material. In order to facilitate the assembly and disassembly of the resi-
dential modules, the team opted for a dovetailed steel interlock, made in the workshop.
This type of joint accelerates the positioning of the modules by facilitating their con-
nection, also ensuring amost perfect adhesion between the modules and, therefore, the
possibility to cover up the connection gap directly on-site using conventional technolo-
gies (plaster or other finishes). The design of the external walls of the three different
types of modules (seaside, mountain, city) proved to be more correct, both from astruc-
tural and thermo-hygrometric point of view while highlighting all the difficulties of the
transition from design to construction.

The Let’ Set workshop in Arezzo was a central experience of the project, not only in
terms of the technological-constructive aspects but also because it allowed areal com-
parison with the entrepreneurial aspects of construction, management and deconstruction
(taking into account the temporary nature of the housing module). The organisation of
ameeting focused on the management aspects of the accommaodation service, with par-
ticular reference to the phases of off-site production and production in place with LAM
CEO Andrea Ceparano, was an opportunity to investigate and resolve some key issues
related to the research project. Starting with the procurement of materials and compo-
nents, moving on to the procedures related to processing times and costs, and then defin-
ing the methods used to store and preserve the technical elements produced.

The Let’Set configurator: an innovation of process and product | The results
achieved in the Let’ Set workshops, and during the analysis that preceded them, formed
the basis on which the last phase of the project was set up, oriented at developing itsin-
novative content. This phase led to the design and development of aconfigurator capable
of relating the variablesthat characterize the project and the constructi on/deconstruction
of the module together with the planning and implementation of the tourism offer. It
also involves the development of atailor-made product and process service for experi-
ential tourism. The configurator was conceived as a virtual professional service appli-
cation offered by LAM Ambiente to its customers (design studios or other direct
investors acting as intermediaries with tourists), which allows the user community to
visualise the planovolumetric project of the module through an ‘ online planner’, on the
basis of general initial indications provided by users (relating to the context), with the
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gradual provision of more detailed options. At the same time, the company displaysthe
technical elements from its premises, along with its component materias (Fig. 7).

The configurator is not limited to the mere definition of the morphological and dis-
tributive characteristics of the module and the selection of the technical and technol og-
ical elements but provides a management section capable of aimost synergistically
linking the user and the designer, the designer and the companies, the companies and
the managers of the spaces destined for tourism. There isa series of functions that make
it more advanced than other ‘ online planners’. The Let’ Set configurator offers numerous
functionalities in a single application: it reduces the delivery time of the customised
module to afew weeks, thanks to an effective interface between all the playersthat are
involved in the design, production and organisation of the service.

Three families of residential modules designed for three different climatic and land-
scape contexts were developed. The research team decided to associate each module
with the name of tree species that characterise mountain, seaside and urban environ-
ments. The mountain module is called House Tree Abies because the fir is the tree that
best represents the Italian and European Alps; at the opposite extreme we have the Mar-
itime Pine, which represents all the Italian and southern European coasts, hence the
name House Tree Pinus Pinaster. Lastly, the Chestnut tree, the urban tree, with charac-
teristics of tremendous durability and longevity, representing a very powerful urban
landmark, defines the city module, which is called House Tree Castaneis.

More specificaly, the House Tree Abies, being designed for a climatic and environ-
mental context that consumes alot of energy in winter and requires active heat produc-
tion systems, posed numerous problems related to the aspects of indoor thermo-
hygrometric comfort and energy self-sufficiency. Itsinclusion in the context also plays
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adecisiverole, focusing on the connections with the ground of House Tree Abies, in a
continuous interaction between slopes and exposure, the shadows cast around it, winter
and summer solar paths, landscape inclusion and accessibility. The configurator of the
House Tree Abies module proposes an internal distribution in relation to typical tourist
activities (trekking, skiing, hiking, rafting, etc.) based on the project guidelines while
allowing users a certain amount of flexibility in defining specific requirements.

In the House Tree Pinus Pinaster (Fig. 8) the theme shifts from energy for the supply
of active heating systems to passive cooling and ventilation systems. The House Tree
Pinus Pinaster is lighter and more adaptable, it requires fewer technological systems,
especially when it comes to air conditioning because it works with the sea breeze and
night/day thermal inversion. Also, in terms of its distribution layout and function, the
House Tree Pinus Pinaster allows the user greater freedom. It can be a free plan ‘ca
banon’ or acompartmentalised dwelling; it can be a service structure for bathers on the
seafront or a portion of a scattered hotel. The House Tree Pinus Pinaster works around
amore extended holiday time dimension than House Tree Abies, losing its connotation
as awarm, protective and compact nest in favour of a more open view and adaptability
of spaces, inlinewith acarefree lifestyle, typical of abeach holiday, of acceptance, hos-
pitality and conviviality.

Thanks to the modularity and lightness of the system of uprights and transoms, the
House Tree Castaneis can be installed in the city in a multitude of situations, ranging
from ground support to placement on the roof of existing buildings and installation in
disused industrial structures. The House Tree Castaneis aims to promptly respond to
specific urban problems related to accommodation, however temporary. The strength
of thisinterpretation isthat it isatool to solve specific urban problems, from housing

Previous Page

Fig. 7 | Representation of the flowchart of the Let’ Set
configurator (credit: Let’ Set, 2019).

Fig. 8 | View of the House Tree Pinus Pinaster mod-
ulesinstalled on abeach (credit: Let’ Set, 2019).
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for peoplein difficulty (from migrantsto the poverty-stricken) to the clustering of sev-
eral modul es to accommodate students and employees working away from home, on a
temporary or permanent basis. In terms of performance, the House Tree Castaneis is
midway between the House Tree Abies and House Tree Pinus Pinaster, having to guar-
antee indoor thermo-hygrometric comfort in both winter and summer according to a
logic that is not necessarily off-grid but can be combined with urban networks, aswell
as rapid assembly and disassembly, and a variety of possible and defined solutions for
its urban integration.

Conclusions| By means of adescription of the experience of the Alta Scuola Politecnica
and an assessment of the results achieved (in research, the world of production and
teaching) — highlighting the potential of amulti-scale approach (Perriccioli et alii, 2018)
asatool for managing complexity — the contribution is part of the debate on the role of
the University in training and research and on synergies with industry: How can the
quality of higher education and research activities in Universities be guaranteed while
working towards their practical application? How can we promote the ability to make
the most of the meeting between supply and demand for innovative knowledge and tech-
nologies? (Torricelli, 2014).

The challenge-driven approach —albeit with the necessary adaptations to the specific
context in which the work was carried out — made it possible to conduct a unique expe-
rience, generating interactions between operatorsin different sectorsrelated to the design
of tourism and unusual relationships between cultural and professional areas, starting
from an educational project capable of interacting with research themes, and research
themes that have developed in weak settings straddling the production of manufactured
goods and the production of services. A body of cross-disciplinary research and actions,
which have alowed not only students but the entire Let’ Set team to co-generate new
skills and knowledge and exploit them in an end * product’ that is hard to define. Both a
building and an industrialised and complex technological system made up of modular
and composable technical elements. And, also, atool that tends to reduce the design,
production and construction times of the modules to zero, as well as a service capable
of satisfying the experiential tourism needs of a community of usersin a unique way.
More generally, it isan opportunity to devel op the meeting between supply and demand
for innovative knowledge and technologies (tangible and intangible).

In the challenge-driven logic, Let’ Set faced several challenges, some defined with
methodological rigour in the start-up phase, others unplanned and unprogrammable, en-
countered phase by phase, always with the ability to draw on diversified knowledge to
solve problems efficiently. Thetiming imposed by the Let’ Set project (about 24 months)
did not allow the launch of a process of prolonged monitoring of the effectiveness of
the responsesto the challenges. However, these are activities that, thanksto new hybrid
forms, which will once again include teaching, research and design, find atime and a
way to be developed in the near future.
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It is important in a historical period like the present one, aimed at sharing paths of
innovation in the vast field of the creative world, to look for increasingly multidisci-
plinary research paths, to be able to respond to the demands of acrisis, which is not
only climate or lack of content but also the absence of global social and political ex-
pectations. The text is therefore intended to offer an opportunity to reflect on a new
way to tune the ‘culture of the project’ with these expectations, trying to make room
for all disciplines open to creative involvement without placing defined and self-cel-
ebrating disciplinary margins. Perhaps the critical moment of sharing resilient paths
is based on this very absence of sharing by following paths, established in the not
too distant past, which were based on disciplinary certainties that today no longer
find the safe and defined margins of research and creative ‘doing’. This search for
creative sharing therefore moves horizontally, opening up to all scientific disciplines
without cultural or belonging fences and vertically according to a scalar axis of ma-
terialization of thought.

In the so-called ‘culture of design’ there is no partial scale of reference, study and
application, but rather its world of rules and relations between the parties refer to ideo-
logical paths that over time, albeit with contemporary variables, are aways the same
regardless of the scale of intervention: from design to architecture and vice versa
Ernesto Nathan Rogers amplifies the concept of design and therefore of the project,
through the well-known definition of the operative field of a creative aimed at over-
coming specialist knowledge: ‘from the spoon to the city’ (Rogers, 1946). A broad
definition of the work of the contemporary designer that becomes at the same time an
exhortation to expand, not only the disciplinary knowledge but the fields of the appli-
cation themselves, ranging from the object to the city and vice versa.

In reality, Rogers definition implies that the compositional rules over time are al-
ways the same and vary only for the application scale. In the Italian language the word
‘design’ is closely linked to the sphere of interior design. It is a noun inextricably
linked, in Italian culture, to industrial design, which in turn is a precise and defined
design and professional discipline. In the English language, and therefore in the parts
of the globe where this language is adopted, the word ‘design’ means project, to de-
vise the action of connecting thought, idea, concept to the project, which is conveyed
through design and realized with matter and technology. In this sense the English lan-
guage, therefore, makes no difference in scale because design, or the ability to com-
pose, can go from 1:1 to 1:1000 and vice versa.

The term design(ing) moves on a play on words in which the noun ‘design’ be-
comes a verb synthesizing in one word two terms and defining a multiscalar and trans-
disciplinary conceptual dynamism. Designing therefore becomes a disciplinary bridge
tending towards English linguistic interpretation, but with a more defined and broad
cultural meaning, wanting to emphasize that often in the art of composing there are no
disciplines, distinctive features, affiliations, but above all different places or scales of
intervention to be defined individually, as the Italian language does with design: a cul-
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tural and methodological synthesis extended between being and doing. The term de-
sign, therefore, takes on an important cultural value because it goes beyond the disci-
plinary and cultural fences of belonging, combining art, architecture and craftsman-
ship in asingle concept, capable, separately and individually, of designing a strong be-
longing and compositional richnessin a‘multiscale’ sense.

The design between rules and reference scales | It is appropriate to give afitting ex-
ample of the wide scope of design(ing) through Bruno Mathsson’s Superellisse (1964)
table. In 1959 the city of Stockholm commissioned Piet Hein, a Danish philosopher,
poet and mathematician, to design a physical system to streamline car traffic in Segel
Square (Fig. 1). Hein tried a roundabout, of course, but noticed that the solution for
the urban layout of the square did not succeed in the intention for which it had been
designed. He naturally brought the circle to lengthen until it became what he then
called ‘ellipsoid’, succeeding as a mathematician to give a numerical definition
through the formula (x/a) n + (y/b) n = 1. The new geometric shape, derived from the
formulawhose value ‘n’ was equal to 2.5, became the famous ‘ellipsoid’, or elongated
circle or square blunt on two faces.

Bruno Mathsson, an ultra-modern designer and expert Swedish craftsman, saw this
new shape, even though it was made on urban space, and thought of transporting it in-
to the field of design, intuiting its revolutionary potential and value. From this trans-
position, or estrangement, derived the famous Superellisse table (Fig. 2), composed of
slender and easily removable legs, a metaphor for the shape of the roundabout in Piaz-
za Segel. The table was an enormous success until it was chosen as the table for the
1965 Peace Conference in Paris to resolve the Vietnam crisis. This example is em-
blematic of design because it demonstrates many things: that intuition has no scale of
intervention; that number as a measure, rather than a formula, regulates the balance
and grace of an object both on a scale of 1:1 and 1:1000. But above al, it shows that
the scaleisirrelevant if there is as a creative starting point thought and research capa-
ble of spanning even distant disciplines. mathematics and design.

The transhumance of rules and concepts also takes place horizontally between dif-
ferent disciplines as well as vertically between different scales of representation and
application to demonstrate that beyond the single disciplinary definitions (design, ar-
chitecture, painting, sculpture, music, poetry, etc.) thereisa‘project culture’ that cov-
ers every conception: design.

Le Corbusier is perhaps the artist who, more than any other, has codified some
‘regulatory tracks' to determine the secret code that exists behind every work of art,
as it existsin chemistry for the elements and their relationships: vertically from one
scale to another and horizontally from one discipline to another. A research that is
independent of the artistic zones to which it belongs, so one can acquire the rules
from historicized painting to design the door of a contemporary church like Notre-
Dame du Haut in Ronchamp (1950-1954). In this sense, a fitting example is a con-
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nection of ‘distance’ which considers iconographic and temporal aspects as simple
vectors of a research tending towards balance and therefore objective beauty. It is
therefore not important what is iconographically represented or in what era it was
created, but that hidden drawing, sometimes totally invisible and sometimes only
perceptiblein filigree, which puts the parts about each other and with the whole: dif-
ferent works in terms of images or historical period they belong to are actually and
magically the same thing. Le Corbusier’s work has always sought geometrical, nu-
merical, relationship and rhythm references linked, however, by emotion, on the
subjective side, which conveys the work towards objectivity: «[...] Stone, wood, ce-
ment are used; houses, buildings are made of them: this is building. Ingenuity

Fig. 1| Piet Hein, Sergel Square, Stockholm (credit: Map data— Google, Maxar Technologies).
Fig. 2| Bruno Mathsson, ‘ Superellisse’ table, 1964 (credit: P. Di Nardo, 2019).
Fig. 3| Le Corbusier, ‘ The Same Beauty’ (source: www.fondationlecorbusier.fr).
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works. But suddenly, my heart is moved, | am happy, | say: it is beautiful. That's ar-
chitecture. Art is here» (Le Corbusier, 2003, p. 178).

In the words of Le Corbusier there has always been the search for certainties, for
rules through the regulatory tracks and emotion as the final result: «Architecture is
par excellence the art that reaches a state of platonic greatness, mathematical order,
speculation, perception of harmony, through relationships that solicit emotion. This
is the goal of architecture» (Le Corbusier, 2003, p. 87). Ronchamp’s front door is
perhaps the manifesto of this attitude of Le Corbusier to enter, through the analysis
of traces and relationships, within an already existing composition, which his sensi-
tivity as a painter and therefore as a designer, judges to be the bearer of beauty and
balance. In this research of the fresco’s compositional rules, the painter/architect
synthesizes his multi-scalar qualities as an artist, succeeding in defining a plot of
lines and geometries based on the importance of the subjects, their interpersonal re-
lationships, their symbolic value in the communication of faith (Fig. 3). After ex-
trapolating the weft, asin a carpet, Le Corbusier carries out areal process of compo-
sitional and chromatic mutation to define the final design of Rochamp’s door: two
completely different images, but so empathically identical thanks to that hidden de-
sign that goes beyond time, the four hundred years of temporal difference: the dis-
tance from the image and the period has therefore magically created a story based
on scalar transpositions, the designing.

In the Ronchamp Chapel, it is the ‘what we don’'t see’ more than the ‘what we see’

Fig. 4 | Pier Giacomo and Achille Ca
stiglioni, lamp ‘Arco’, 1962 (source:
www.outletarredamento.it).
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that acts as atrace, as a narrative, of the entire building, both in the individual parts, as
in the entrance door, and the understanding of the whole as space: from the scale of de-
sign to that of architecture. This interdisciplinary, multi-scale journey is based, rather
than on a compositional technique, on a cultural approach that takes nothing for grant-
ed, but that captures the essence of the works of art, as well as their hidden design to
replicate new redlities in continuity with the ancient and recent past. A continuity that is
expressed through geometry, as in Le Corbusier or through the metaphor applied
around the work, whether it is an object or an architecture: areal genetic mutation.

Mutation in design | If we search for the meaning of ‘ mutation’, the word is immedi-
ately linked to the term ‘ genetic mutation’, defined by Wikipedia: «Mutations are the
basic elements by which evolutionary processes can take place. Mutations determine
the so-called genetic variability, i.e. the condition in which organisms differ from each
other in one or more traits. Natural selection operates on this variability through genet-
ic recombination, which promotes favourable mutations at the expense of un-
favourable or even lethal ones» (Wikipedia.org).

It isinteresting how the term mutation is linked to ‘evolutionary processes’ (Fig. 4)
characterized by a ‘variability’ that can give ‘character’ and therefore difference
among organisms. In the field of medicine these characters become basic e ements to
be able to implement a ‘natural selection’ that can establish which mutations are
‘favourable’ or ‘unfavourable’. Therefore, ‘mutation’ or ‘copy’ (Fig. 5), in the sense of

Fig. 5 | Franco Zavarise, ‘Arc’ floor
lamp, 1962 (source: www.archiexpo.it).
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considering a new work starting from another one, can only determine evolution in
any field, provided that what derives from it is a new diversity, a synthesis of the pre-
vious ones. Only the spoken language cannot specify the ‘favorable’ meaning of the
‘copy’, limiting it to the * exact reproduction of an origina’. To ‘ copy’ actually meansto
understand, to investigate, to know the hidden design of a natural element, of a paint-
ing, of architecture, of an object, of any creative act determining a ‘favourable’ action.
The first commitment for a scholar, and therefore all the more so for a designer, is to
know how to investigate and re-knit all those creative invariants present in the tradition
of discipline to produce and add a new chapter of creativity. For a‘designer’ the field of
action does not vary as the scale changes from object to city and vice versa.

In the inaugural Lecture given at the College de France in 1977, Roland Barthes,
through the metaphor of the child and the mother, establishes the limit of that area of
interpretation of the city for a contemporary project: « [...] | would therefore like the
words and the listening that will be intertwined here to resemble the coming and going
of a child who plays around his mother, who moves away from her, then comes back
to her to bring her a stone, athread of wool, tracing in thisway around a safe centre an
entire play area, within which the stone, the wool, after all, imports less than the gift
that is made with them» (Barthes, 1978, p. 9). If in Barthes' metaphor the mother is
the city or the history of design, then the child is the figure of the creative person who
finds in the cultural habitat all those objects of knowledge to be able to add a new
chapter, but always in continuity, even episodic, with the identity matrix physically
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represented, in this case, in the city. Roland Barthes' inaugural lecture wanted to clari-
fy his approach to creativity in a broad sense, warning students that nothing comes
from nothing, but that everything comes from something else already thought and
conceived before.

The interdisciplinary nature of references often effectively resolves the design of
an object through a process of transformation and alienation capable of exalting those
aspectsthat in the original reference was either relegated to a secondary role or not ex-
dted. In its design transfer the character of an object regains a new life often for com-
pletely different uses. George Nelson’'s 1960 Sling sofa (Figg. 6, 7), produced by Her-
man Miller, is a fitting example of how references from different interpretations can
become creative ingredients for producing a completely different object. Nelson was
attracted and fascinated by the design of the seatsin his Citroén 2CV (Fig. 8) and this
interest led to the design of the Sling sofa seat.

But at the same time his interest in Marcel Breuer’s work led him to use the 1925
curved metal tube as the structure of his new sofa, triggering an assembly of two cita-
tions: one taken from the automotive industry, the other from the innovation of a fa
ther of modern design. The result of this combination is afurnishing element that is an
excellent example of advanced technique and detachment from the two previous de-
signs, made of tubular metal and padded respectively. If analysis means ‘starting to
design’, then a compositional technique for mutation as a design practice is certainly
that of ‘tracing plots'. A transversal technique in the field of design because it is the

Figg. 6, 7 | George Nelson, sofa‘ Sling’,
1960 (source: www.shandiu.com).
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Fig. 8 | Citroen 2 Cv, 1948 (source:
commons.wikimedia.org).

narrative tool, whether we are talking about literature or architecture and design.

Gianni Rodari (1992), in Grammatica della Fantasia, effectively introduced, for
those who want to learn how to tell or write ‘stories’, the technique of ‘tracing’
with which one obtains from an old fairy tale ‘anew fairy tale in various degrees of
recognizability, or with total transfer to a foreign land’. The procedure has illustri-
ous precedents, among which is the illustrious Joyan tracing of the Odyssey. Re-
duced to a game, the procedure loses nothing of its nobility and its capacity for ex-
citement. A well-known fairy tale is reduced to the pure plot of her story and her
internal relations: «Cinderella lives with her stepmother and sisters [...]». The sec-
ond operation consists in further reducing the plot to a purely abstract expression:
«A livesin B’s house in a different relationship from C and D who also live togeth-
er [...]». Let us now give the abstract expression a new interpretation and we can
obtain, for example, this scheme: «Delfinais the poor relative of Mrs Notabilis|...]»
(Rodari, 1992, pp. 66, 67).

In this example, the second operation, the abstraction of the formula of the given
fairy tale, seems almost superfluous, so much so that the new fairy tale follows the
first one, introducing simple variations. If we try, once we have obtained the formu-
la, to forget as much as possible the original fable, we can arrive at this suggestion:
«[...] the boy Charles is the groom of the Count» (Rodari, 1992, p. 67). And with
this we are far enough away from the original Cinderella who enters the new story
in-depth, like a secret fabric, to live in her innards and inspire unthought-of things
from there. The essential moment of the Ricalco is the analysis of the given fairy
tale. An operation that is both analytical and synthetic and goes from the concrete to
the abstract and from there back to the concrete. The possibility of such an operation
arises from the very nature of the fairy tale. From its structure strongly characterized
by the presence, the return, the repetition of certain compositional elements that we
can also call themes. This compositional technique, precisely because of its ultimate
goal, knowing how to tell stories, can be applied to many artistic disciplines or be-
longing to the creative world.
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Architecture, like design, cannot therefore be exempt from its application in the
composition of the project, assuming in-depth knowledge of ancient as well as con-
temporary architectural culture. In continuity with the metaphorical reference to Ro-
dari’s ‘tracing plots' (1992), the first operation consists in transforming a building,
or rather an architectural work to the ‘pure plot of its history and its internal rela-
tions'. In architecture, afitting example of ‘tracing plots’ is the comparison between
the ‘Malcontenta’ by Palladio (Villa Foscari in Gambarare, Mira, Italy) and Villa
Stein by Le Corbusier in Garches.

In his essay The Mathematics of the Ideal Villa and Other Essays, Colin Rowe
(1977) geometrically demonstrated the exact architectural correspondence between
these works, which are so distant from each other, both in terms of stylistic lan-
guage and, above all, in terms of the period they belonged to. Perhaps the epoch in
which these two works were conceived is the most discriminating magical demon-
stration that there exists in the composition a road that leads to the narrative be-
yond the image and peculiarities of the time, always marginal and culturally static
due to an inherent necessity in man to always set cultural and social rules. In this
case we are witnessing areal process of ‘mutation’ at the macro scale, referring to
the experience of the search for the hidden and invisible plot of the Boulbon panel
and the entrance door to Rochamp: the multiscale project from micro to macro
scale. It might seem heresy to compare these two architectural works so distant
from each other in terms of age, style and technology, but knowing Le Corbusier’s

Fig. 9| Michele De Lucchi, ‘ Tolomeo',
1987 (source: www.artemide.com).
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search for ‘rules’, the suspicion that it may be a ‘tracing plot’ may be legitimate.

Rowe applies an accurate scientific research by identifying, through the relation-
ships between the parts and among them and the whole, an identical musical score
without worrying about the instruments, such as the constructive technology or the
eighteenth-century organizational setting of symmetry, against the search for asymme-
try of the early twentieth century: both attitudes are aimed at the definition of Beauty,
but in ages and styles distant from each other. It is a scientific analysis of a surgical
nature made by Le Corbusier on Palladio’s Malcontenta to identify those composition-
al plotsthat secretly structure thisimportant chapter of architectural culture.

The parallel comparison is impressive both for the organization of the plants
and for the definition of volumes and elevations. In the plans, even in the presence
of completely different structural technologies, a sequence of steps and identical
spaces emerges through the alternating rhythm A-B-A-B-A and consequently also
the distribution of spaces, up to the position of the staircase, underline embarrass-
ing equality. Asymmetrical planimetry is identified with another asymmetrical
planimetry hiding within them a completely identical rule and rhythm. Even the
size of the external staircase is part of this path of identity more as a role of pas-
sage, as a filter between the outside and the inside, than as a planimetric position
that becomes superfluous, but perhaps the aspect in which this historical and stylis-
tic distance is most evident are the elevations: the image. In this case it is like be-
ing in the presence of the writing of the first ‘fable’ and the one derived through the

Fig. 10 | Jac Jacobsen, ‘Naska Loris,
1937 (credit: FontanaArte Spa).
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game of ‘tracing plots': a known fairy tale is reduced to the pure plot of its story
and its internal relations. The relationship between solids and voids follows the
same ‘plot’ both vertically and horizontally while maintaining each one its particu-
lar expressive singularity linked to history and to the architect who conceived
them, but this does not alter the fact that in both the architectural DNA is the same:
A:B=B (A+B).

For ‘mutation’, as an interdisciplinary and therefore multiscale process, the
greatest danger is formalism and aesthetic complacency, the ambition of the final
product regardless of the scale of realization. Design requires an ethical approach
based on research for the clarity of the final message in which self-referential in-
vention cannot find room for manoeuvre as Giovanni Michelucci recalls (cit. in
Barocchi, 1990): «[...] stylistic perfection, invention or structural purity have nev-
er had any interest for me. On the contrary, what convinced and convinced me most
in awork are the ‘ruptures’, the signs of thought suddenly coming to a halt as new
possibilities, new paths to take». The search for ‘new possibilities' or creative and
compositional pathsis the intrinsic aim of the multiscalar ‘mutation’. In this sense
there are two designers Michele De Lucchi and Martino Gamper, so different for
the type of research and final product, but equally equal in the process of knowl-
edge of what has already been done before, following the cultural path of Bruno
Munari (1998, p. 132): «[...] When someone says this| can do it too, it means that |
can do it again, otherwise | would have done it before».

Fig. 11| Richard Sapper, ‘Tizio', 1972
(source: www.artemide.com).
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Figg. 12, 13 | Martino Gamper, ‘100 chairs
in 100 days', 2009 (source: joyofdesign.
cargo.site).

The evolution of the project | Michele De Lucchi, in contrast to the egocentricity of
the designer who waits for the critic and the researcher who knows how to find and tie
the mesh of a design hidden from the present, honestly already declares the genesis of
his Ptolemy: «[...] | did the Ptolemy because | had always had a Naska Loris in front
of me and | thought ‘| want to do a Naska Loristoo’. Richard Sapper had become fa-
mous for having designed the Tizio and | said to myself: ‘| want to make aTizio too'.
| tried to make alamp that was a Tizio and a Naska L oris together, | evolved two ex-
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isting projects» (Di Nardo and De Lucchi, 2010, p. 45; Figg. 9-11). De Lucchi makes
Ptolemy atrue manifesto of mutation at al scales, micro and macro, taking an interest
in what will happen after the appearance of his lamp through the work of young de-
signers who continue the story with new and ever-changing chapters: «[...] Making
something influential means much more than making something that works well, all
young people should not worry about copying, but that of being copied» (Di Nardo
and De Lucchi, 2010, p. 47).

In Gamper every idea comes from a previous story in which the copy becomes a
ploy to understand, know and then create. With the assembly of chairs (Figg. 12, 13),
Gamper implements areal cultural revolution in the approach to design, overcoming
the limits of recycling to trigger a metaphorical process of mutation of what already
exists and which does not lose its meaning through one of the most fascinating tech-
nigques, alienation (Annichiarico, 2009). This creative process in which plastic back-
rests, velvet seats, metal legs, wooden armrests, leather seats, iron feet, etc. are
mixed, takes on an important social and aesthetic value. One does not stop individu-
aly at pure form or a specific function, but, through a different process of assembly,
the common aesthetic hierarchies are subverted, so much to create a short circuit in
the public, not only concerning the normal perception of the object, but, more impor-
tantly, its symbolic meaning.

His chairs specifically seem to want to communicate their aesthetic value to us at
the very moment when they have exhausted their original potential for use. The world
in which Gamper rediscovers forgotten forms, interrupted creative desires, functions
extinguished by time are the London garbage bins or antique marketsin the street. Ina
different way from De Lucchi, who is more fascinated by the technology and compo-
sition of the lamps, Gamper extrapolates from what exists the essence of things by
working on the individual parts to be assembled and which have lost their initial value
to give a new life to the story: in both the path is one of mutation of the present be-
yond the final product without worrying about the scale of intervention, but imple-
menting a cultural path of design.

A student, in 1992, during a lecture at the University of Venice, asked Bruno Mu-
nari the following question: «[...] since thousands of chairs have been designed [...]
does it still make sense to continue designing these things? Munari answered him
provocatively, but pointing out a new way on which to look for different forms of sto-
ries: «[...] | made a chair for Zanotta created for very short visits with a very inclined
seat. It had no function because this is not a chair but an art object in the shape of a
chair». Therefore, the design is not concerned with the scale of intervention but with
oxygenating and regenerating the design culture in every age. The contemporary chal-
lenge of the contemporary designer is that current modernity does not have long times
but seconds of application and verification. Design finds in the ‘mutation’ (Figg. 14-
17) the vector of the narrative that manifestsitself through the different compositional
experiences and that in this reflection ‘from macro to micro’ is expressed through
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Figg. 14-17 | Gianluca Gimini, ‘ Sneak-
ered graphic project’, 2017 (source:
www.gianlucagimini.it/).
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techniques such as ‘tracing plots’; the ‘regulatory paths’, the ‘metaphor’ and the ‘es-
trangement’ always without worrying about the scale of the conception, but deepening
and vitalizing the contemporary ‘design culture’.

As the examples cited demonstrate, the search for a new way of conceiving the
contemporary creative and scientific act does not start, as in the past, from the demoli-
tion of what has already been defined and experimented, but wants to base precisely
on such research an ideological path that can graft contemporary elements to a knowl-
edge that is already structured. For example, it is not a question of choosing technolo-
gy aone as the solution to renewal, but all those contemporary instances, including
the sustainable aspect and response to the climate crisis, that can update a multiscale
and multidisciplinary knowledge.
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Speaking of the ‘literary’ means understanding every genre, every author and every pos-
sible ‘trandation’ from the text to other visual languages. The research’s design tool is
communication design, which, in the literary plots, investigates verbal languages to test
their visual tranglation potential, graphic and multimedia potential signs, semantic decli-
nations and relations, and possible cross-mediarel ationships. A design that * pools digital
technologies and interfaces alongside traditional publishing, or ‘illustrates’ and designs
the thresholds and accesses to the textual narration, with its cover page and other para-
texts. The dimensions of the narrative and the connotations of the narrated space are at
the centre of the following reflections. If imagining the environments of literary narratives
isinherent to reading, visualizing the spatial dimensions and atmospheresis not.

Thehypothesisisto ‘maketheinvisible visible': the spatial atmospherein thetexture
of the text. Other languages are needed to do this: film adaptations, illustrations, and
animations. It is necessary to increase the writing from the al phabetical sign dimension
to the spatial dimension, so asto make the characters of the narrated territory perceptible,
memorable and significant, and with them the author of the book and the identities of
the places. The study identifies real identity charactersin the narrated representations.
Going beyond the events and the protagonists, the literary story is considered a special
guideto real territories, thanksto theiconic referencesto landscapes. The possibility of
transforming them into another perception and another narrative language is therefore
addressed. Much literature interprets and describes the identity of places, stratifying real
and imaginary events. In this way, it feeds memories and culture on the territory, also
geographically, to the point of inducing in the reader the desire to see the imagined ex-
perience with their own eyes and perceive it with their senses.

Through cultural tourism, or ‘tourism of the 21st century’ (Garibaldi, 2014), aimed
towards urban space, the relationships between literary descriptions and physical
places find their definition in ‘ geocriticism’, which focuses on the close connections
with reality, and in map design, which produces georeferenced communication arte-
facts. The georeferencing of the placesin the story responds to the need for a‘ spatial
relationship’ between author, reader, narration, narrated territory and geographical ter-
ritory. So much so as to return — if not new identities — a new point of view on iden-
tities which become explicit, and on urban places with an important density of spaces
dedicated to publishing and literature.

Recent extensive research — a prelude to the nomination of Milano as Creative
City for Literature UNESCO! — has seen the skills of communication design and eco-
nomics (DCXT research group of the Design Department of the Politecnico di Milano
and the ASK Research Centre of Bocconi) mapping thousands of data and transform-
ing them into communication. The map has acted as a basic georeferencing tool and
has produced the international recognition of Milan as a UNESCO literary city. All
the places linked to the publishing world that correspond to the literary stratifications
have been identified in the Milanese territory: libraries, publishing houses, bookshops.
Other maps, such asthe Milan Literary Map (MLM) of Quarto Paesaggio?, have pro-
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vided the geolocalization of hundreds of points corresponding to ‘quotations’ taken
from literary works. The new communication paradigms, linked to literature and ter-
ritory, have generated design studiesin favour of an experiential publishing approach.
The production of literary maps and their design is inscribed in the epistemological
process known as ‘spatial turn’, a concrete turning point with respect to the concept
of space in the human environment.

With the work on atmosphere design, a different passage in terms of quality and ex-
pression is hypothesized, defining, in an experiential way, the connection between real
and virtual places, their communicative representation and their networking. The dis-
cussion centres on emotional relations, and therefore perceptive, visua and haptic rela-
tions, between atmospheres of the territory that include the literary, the urban, the reader
and the inhabitant. We are talking about a*‘ design of access' to the landscapes of authors
in order to define, in addition to the geographical destination, the sensitive atmosphere
of literary memories and fantasies. The possible methodology is that through which de-
sign can beinterpreted. Thus, the hypothesis of an atmosphere design of literary places
has been consolidated: one imagines an instrument of exploration of the world through
the literary. It isnot necessary, in fact, to know the places of the narratives; on the con-
trary, book and atmosphere design can both be ‘ predictive’ with respect to the possible
physical exploration following the readings.

In fact, it seems clear, even if only by common experience, that even when the
geographical references and spatial characteristics of the places of literary events
are not known, the texts still make it possible to establish an implicit link with the
images evoked by the description of these landscapes. Images, which are always
subordinate to the semantic value of words. In other words, there is a sort of direct
mental passage from the writing to the visual form, which accesses both the seman-
tic memory of each individual and the experience of similar places. In fact, in the
absence of precise references, the reader adapts the ‘atmospheric image’ learned
from the text to the connotations of other places, already present in his worldview.
Imagination is still in the semantic memory, so the individual who remainsinvolved
in the literary image is ‘immersed’ in the description, ‘absorbs’ the details and is
‘imbued’ with impressions.

Trandlative Palimpsests | Literature, as a whole, offers a sort of atlas of imagined
places, dear to the epistemology interested in the ‘ perceptive depth of the narrated
space’ (Lancioni, 2009). In detail, the levels of empathy and inner involvement are
constantly modulated by the relationship that is established between reader and author:
through the plot and the represented environment, personal spaces of semantic ex-
change are created. The ability to mentally elaborate the literary space is certainly
favoured by the effectiveness of the ‘figurativeness of the texts'; an interesting semi-
otic characteristic that allows the passage to the mental image. An image that becomes
engaging and memorable; the reader, suddenly able to see the plot and its interweaving
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in space, becomes ‘visionary’. To quote didactically: «Figurativity allowsto localize,
in the conversation, the particular effect of meaning consisting in making reality sen-
sitive» (Bertrand, 2002, p. 99). In other words, according to one of Bertrand’s defini-
tions of figurativeness, it is possible to identify everything that can be traced back to
the traditional senses within the literary text.

The narrative interpretation is therefore innervated in the perceptive experience of
each reader, reaching his or her sensorial capacity. This is because the stories, as al-
ready described, evoke emotions and images and lead to ‘ presume’ not only the sem-
blance of any narrated space but also the perceptive stimuli, creating an intimate
relationship between the dimension of the text and the personal sensitive experience
of theworld. Figurative narration can make the ‘identity’ of literary placesimaginable,
together with the image of them. But, above all, it manages to become the threshold
for experiential immersion within the real place without realistically reaching the
senses. For these reasons, after an engaging session of reading, literary pilgrims de-
velop the desire to personally experience the environments of the narrative and places
described, which become ideal destinations. The contact between imaginary and real
environment creates a‘ meta-narrative’ that prolongs the pleasure of reading; precisely
because the literary story, anticipating the perceptive experience, takes on the role of
‘unconventional tourist guide’.

The ‘intersemiotic trandations' that concern the passage from verbal language, which
describes the spaces of narration, to the language with which real spaces can be visual-
ized are interwoven with the instances of design that deepens the identity of places. An
identity that is made accessible precisely by communication design (Calabi and Scuri,
2015). It must be said that, concerning the link between the figurativeness of the text
and the narrative atmosphere, epistemological models are important and varied, and
many of them are of reference for the design of atmospheres. Narratological and semiotic
reflectionswith sensitive reality at the centre (Pezzini, 2014) and studiesthat determine
thelink between geographical space and the arts (Bruno, 2015; Moretti, 1997) represent
an effective synthesis. Along the plot of the text, it is possible to trace the descriptive
environmental parts with relative simplicity and the textual descriptions alone are, in
fact, able to communicate ‘ the narrative atmosphere of places' . Narratological analysis
has been hypothesized to give back in-depth analyses of methods able to preparethein-
tersemiotic trand ation between text and visuality.

Having therefore chosen the ‘ prototext’ —aliterary taleto investigate to focus on the
atmospheres of the narrative spaces—the ordered selection of atmospheric traces makes
it possible to hypothesize the creation of an ‘immersive palimpsest’, through whichiitis
possible to experience the sensitive reality that emerges from the text, and which will
producethe ‘ metatext’. Immersive because the research is based on the assumption that,
to understand the atmospheric contents, the image of a place must be ‘immersive, i.e.
provide an ‘aesthetic’ experience of the landscape, facilitating access to the cultural con-
tent interwoven with identity and experience.
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It should be noted that technology in itself does not constitute immersivity. What the
research investigates, and is understood here, is rather the figurative value of the text
concerning the design of perceptual experience, sensations and emotions and cognitive
stimuli. Design capable of generating an immersive ‘dominant aesthetic’ through the
convergence of multimedia content (Ortoleva, 2009). The rel ationships between textual
and visual (or multimedia) language and the constituent translating values applied to
atmospheres, therefore, represent the object of study. These relationships, at the centre
of the studies of communication design, establish the passage between the two different
semiotic systems (written and visual) and are the trand ative design place of reference.
The palimpsest isintended as a selective rewriting and ‘ guiding instrument’ to the nar-
rated landscape, which *excludes' events and charactersto focus on the sensitive. Orga-
nized in sequences, the palimpsest selects the ‘ sensitive atmospheres’ present in the
written text to interpret and transport them into a*visual text’.

What emergesisanew text that ishowever completely identical, eveninits semantic
content, to the original staging of the literary atmospheric landscape selected in the text,
which narrates only spatial atmospheres. From thisverbal text, design initiates the visual
tranglation, leading to another text and another language, in which there are different
linguistic signs, registers and codes. The literary landscape is seen as having a leading
role, which in fact stages and wel comes the narrative atmosphere; a protagonist divided
between writing and image, as Calvino and Pavese recall (Bertone, 1994), with a pro-
found identity value, rewritten by narration (Calvino, 1947). From writing to space,
from interiority to atmosphere, from page to landscape, the contribution of design ex-
periments formats to communicate the rel ationship between literary, map and represen-
tation of space, starting from the atmospheres of literary works. It relies on the
translation experience and, with the ‘literary scen€’, interprets the text with ‘ aesthetic’
expressiveness through the sensitive and multimedia experience.

Design and Photogr aphic Text | Roman Jakobson defines *intersemiotic’ translation
as an interpretation of linguistic signs by means of non-linguistic sign systems (Zin-
gale, 2016). It includes the translation from writing to theatrical or cinematographic
adaptations. It identifies the interpretative tool capable of realizing the hypothesized
sign palimpsest and implements a translation from linear writing, by means of ‘trans-
mutation’. Jakobson distinguishes three possible ways to interpret a linguistic sign.
The intersemiotic translation is, within the three possibilities, the most suitable tool
to carry out the transformation from textual to ‘sensorial’ involvement. The other
translation modalities differ according to whether the translation takes place within
the same language, or if the passage is to another language. In the latter two cases, it
will be possible to have, respectively: an ‘endolinguistic’ translation, since the signs
arethe same, also called ‘reformulation’. Or the result will be an ‘interlinguistic’ trans-
lation, that iswhat occurs between different signs. Both translations take place within
the same semiotic space.
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Transmutation, or intersemiatic translation from text to image, determinesinstead a
particular leap of scale; itis, infact, a «trand ation between semiotics with different sub-
jects» (Dusi, 2006, p. 6). Design, particularly in this case, implements a transformation
whose effects are received by the reader and where the landscape changes dimension:
from textual space, which takes shape in the inner world, it becomes visible space. In
intersemiotic trandlation applications, it is design that guarantees the quality of the resuilt,
while maintaining the objectives of meaning. The translation from text to the photo-
graphic imageisavirtuous example of this. Photography is an example of avisual text.
It is not uncommon to use verbal text to confirm the potentially ambiguous meaning of
an image. In these cases, the verbal element acts as an anchor, to avoid ambiguous or
inconsi stent readings. The same anchorage could be used in some verbal systemswhich,
to be clarified, require an image with mainly didactic and referential functions.

Text and image confirm a deep relationship. Duane Michals, an American photog-
rapher, plans hisimages with caption and title. Therefore, he inserts several languages
into his visual design, each of which contributes to the aim of maintaining meaning,
and further enriches the whole with multiple significances (Eco, 2003).

Mario Giacomelli, in hisinterpretation of the poem Caroline Branson from the Spoon
River Anthology by Edgar Lee Masters, follows two lovers for three years. He makes
them the subjects of his photographsasif they were the two suicidal lovers protagonists
of the poetic narrative. The images created do not follow the temporal development of
poetry, since the aim of the project is to interpret the emotions, rather than the story.
The photographic story translates emotions and feelings, while the sensations evoked
in the viewer assume the connotations of thetwo real lovers. In these cases, photographic
art and verbal writing become poetic and engaging interpreters of the places portrayed,
making the atmosphere of the story fully experienceable.

To understand the ‘ atmospheric representation’, it is necessary to remember that
photography is the result of the impression of perception, albeit from the point of
view of the photographer. As the text represents the view of the writer, photography
allows capturing the single elements, transforming their dimensions of meaning and
highlighting the particularities and details. Photography is a form of narration that
requires immersion in the space of the image, in the perceptible atmosphere. The at-
mosphere is what arouses the feeling, relatively objective and intersubjective, en-
countered both inside the narrative environment and outside of it (Griffero, 2010).
Thetranslation of the narrated space is, therefore, atranslation of the narrated atmo-
spheric space. Griffero defines an atmosphere by identifying it as that which produces
participation and involvement: «[...] asituation that touches us considerably through
its salience, i.e. through the action it exerts on us emotionally» (Griffero, 2009, p.
51). Regardless of our state of mind, the narrated atmosphere captures, involves and
authoritatively induces an emotion (Vitale, 2013). The atmospheric space of the nar-
rative, visual or textual, can guarantee an unexpected involvement by which we allow
ourselves to be seduced.
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Atmosphere Design | The observation of reality can giveriseto intense emotions (Grif-
fero, 2016); in the same way, reading can imprint images and sensations, modifying the
emotional condition of the involved viewer. The sensation of immersive identification
can be experienced in figurative texts (iconic or verbal), asin plastic texts (abstract im-
ages); this happens in music, cinema, photography and the arts in general. Here it is
possible to define a potential translation of atmospheres into photographic images, in
which the design of the emotional spaceis’condensed’ (Marmo, 2018) and anchored to
verbal atmospheric nodes.

The choicefallson AnnaMaria Ortese'sbook: UnaNotte alla Stazione from Silenzio
aMilano. Dense with figurative verbal descriptions, the narrativeis mainly ‘atmospheric
narration’. The choice of thistext madeit possible to investigate many different narrative
sequences with objective referencesto real contexts, exponentially increasing the variety
of objective references (atmospheric realities). Whilein fact the recognition of the ref-
erent in a photographic image implies an intuitive and immediate operation, the reverse
path that leads from the text to theimage is more complicated. What was exploited was,
therefore, the previously described circumstance for which every verbal text possesses
that sort of implicit ‘iconic-semantic virtuality’ that attractsimages to the mind, evoked
by reading (Lo Feudo, 2013). The photographic images have therefore been defined
through communication in the relationship between the atmosphere evoked by the text
and the documentable reality; therefore, through the construction of rhetorical figures
in relation to the two writings.

The protagonist of the narrated landscape is the Milan Central Station (Fig. 1)
which identifies and is part of, the urban scenarios; but also which remains distant
from the rest of the urban landscape due to the variety of otherness present in a his-
torical space full of memories. The narratological analysis identifies, within the
essay, some dominant themes; these have constituted the narrative traces for the de-
sign of the representation of atmospheres. Among the fundamental themesisthe de-
scription of silence, oppressive and pervasive. The author describes the effects that
silence has on travellers, while it also reverberates on the imposing architecture;
further still, even on the photographer who accompanies her during the exploration
and on herself.

Hereit isnecessary to highlight afurther essential scalar leap: only the descriptive
components on the places are extracted from the entire plot of the text. Therefore, the
smallest and most indispensable key elements for the selection of atmospheric char-
acters are enucleated from the detailed vision of the narrative: the nodes in the inter-
weaving of the text. The word ‘text’, which has a broad and vague meaning, derives
from the Latin ‘fabric’, devel oping a metaphor in which the parts of the writing appear
as a succession of graphic meanings — such as letters and punctuation marks — con-

Fig. 1| Milan Central Station, photographed during an inspection (credit: E. Strada, D. Calabi, Politecnico di
Milano).
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necting the ‘narrative nodes’ (Segre, 1985). Barthes writes: «Text means fabric; but
where up to now we have always taken this fabric for a product, a veil already made
behind which, more or less hidden, lies the meaning (the truth), now we accentuate,
in the fabric, the generative idea for which the text is made, we work through a per-
petual interweaving; lost in this fabric the subject disintegrates, similar to a spider
that dissolvesitself in the constructive secretions of its canvas. If we love neologisms,
we could define the theory of the text as a hiphology (hyphosisthe fabric and the spi-
der’s web)» (Barthes 1999, p. 124).

The analysis of the ‘literary fabric’ presents avast literature, which isinteresting to
configure the methodol ogy of the research; it is enough to include the theories of Russian
formalism, the studies of Propp, Genette, Lévi-Strauss, Todorov and Greimas, as well
as the structuralism and post-modernism. However, it was Segre and Barthes' studies
in particular that inspired amethod of segmentation of the story’s plot, alinguistic-func-
tional method, to define a design suitable for representing the literary atmospheres of
places. From here it has been possible to identify the latest scalar change in the story,
from the plot of the text to theindividual descriptions of the spaces constituting specific
literary atmospheres.

From the studies on narratology, which Torodov defines to designate the functional
study of narratives (Segre, 1985), we learn that narratological sequences are divided
into categories. Simple sequences are architectures characterized by the fact that in their
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narration, and their communicative purpose, it is possible to identify unique characters
that make them classifiable in a single type of sequence. The mixed sequences, more
frequent, are characterized by the presence of more than one typology, so the result is
crucial; they correspond to the parts of the narrative in which thereisan action, and are
therefore defined as dynamic. Dia ogue sequences correspond to the parts of thetext in
which the characters exchange information; they can be static or dynamic depending
on the type of dialogue. Descriptive sequences have the purpose of enriching the narra-
tion with information about an object, a place or a living being, without alowing the
action to progress (therefore they are called static sequences); they can have secondary
purposes, from background to atmosphere evoking. Finally, reflective sequences contain
the reflections of the characters or the author and are defined as static, since they repre-
sent amoment of pause.

To overcome the subdivision into sequences, inadequate for the analysis of the se-
mantic value of the atmospheres, we, therefore, arrive at the smallest and most transver-
sal element of the narration. Barthes defines the smallest element as the ‘ nucleus of the
text’; it isthe single statement, irreducible without compromising the meaning and logic
of the expression it contains (Barthes, 2019). The ‘expansions’ are the parts of the text
that are articulated around the nucleus. The nuclel are separated from each other by el-
ementsthat give them specificity, add information and help contextualize the story in a
given time and space. Each expansion allows us to understand the nucleus to which it
is associated, its context, qualities and characteristics.

Design Application | Photographing the urban environment and interpreting Ortese’s
book-reportage, meant first of all understanding the written text (and then fragmenting
it) in figurative sense nodes, with the aim of translating them into a communicative
format. The book evokes the particular aesthetics of the Station’stransit spaces, which
are also places dense with historical memory. The author describes the great Station
in the occasion of an inspection of which she reports the experience, where the sudden
transformations of the landscape, punctuated by busy rush hours and moments of
standstill, are striking.

The segmentation of Segre’s text consists of identifying writing sections by lin-
guistic function. The individual parts, or ‘sequences’, represent indivisible units of
meaningful text. Literature theorist Cvetan Torodov defines them as «[...] a combi-
nation of propositions describing the transition from one initial state to another»
(Souiller and Troubetzkoy, 2002, p. 22). In Ortese’s text, the nuclei, within each se-
guence, are the key elements of the narrative and strictly define the themes con-
tained therein (Fig. 2). Once these nuclei have been identified within the text, the
parts describing the places are selected. These parts are here defined as * atmospher-
ic nuclei’, as they refer to the atmosphere of the spaces in which the story takes
place. Each one of them is contained within an ‘atmospheric sequence’, a portion
of the text, which, through an intersemiotic process, will be translated and rendered
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Fig. 2| Analysis of the literary text (credit: E. Strada, D. Calabi, Politecnico di Milano).

Fig. 3| Identification of literary atmospheres (credit: E. Strada, D. Calabi, Politecnico di Milano).

visually (Fig. 3). The separation of the atmospheres from the narrative fabric and
their sequential reading has returned a verbal narrative which is necessarily shorter
than the author’s original text; an evocative synthesis.

Thetrangation has produced a narrative dedicated to the Station and to the placesin
the book, which highlights its deep identity and historical character. The choice to use
images depicting the current Station (Ortese’s text depicts the Station at the end of 1950)
redefines the sense of space in asynchronic time. The atmospheric nuclei represent fun-
damental pivotal elements, without which the description of urban space would lose its
meaning. Elisa Strada, the co-author in thistext, created the photographic interpretation
of the analysis of atmospheric nuclei. The images highlight the opposition values that
are present in the book, which have become semantic dominants in the photographs.
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Figg. 4, 5| Crowded Train Tracks, Train Rails Emptying (credits: E. Strada, D. Calabi, Politecnico di Milano).

The alternations between daylight and darkness of the night-time interiors in the Station
are evident; but also the fullness of the busy areas and the emptiness of the platform square
when al the travellers have vanished; the synaesthesia of the ‘ noise’ of the crowd and the
silence of their absence; theiron of the tracks and the stone of architecture (Figg. 4, 5).
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Fig. 6] The Gloomy Atmosphere of the Station (credit: E. Strada, D. Calabi, Politecnico di Milano).

All the elements of the image are enhanced thanks to the preference for black and
white, whose dudity is consistently added to the other aternations. Ortese'sentire narrative
unfoldsin asingle night, from eight o’ clock in the evening until the following morning.
The author tellsthe places and feelings of thistime, aswell asthe atmosphere of the fervour
of the multitude of people and also the silence. Presences, noises, confusion, agitation and
thereturn to calm after thelast train are described in great detail. The aternation of silence
and noise takes place in the evening and at dawn; two moments with completely different
atmospheres, marking the beginning and end of the day. The story endswith silence, when
everyone has left and the Station temporarily ends its function as «...] door of work,
bridge of necessity, the estuary of simple blood» (Ortese, 1998, p. 44). The alternation of
semantic oppositions, such as crowd and desert, calm and anxiety, light and darkness,
combines with the sensations linked to the cycle of daily oppositions.

Ortese proposes a rather detailed description of Milan's Station, though describing
spatial amplitude that cannot be experienced. The darkness of the night and the irreg-
ularity of the mass of people, aswell as the alternation between fullness and voids in-
side the spaces, do not allow identification of a static form rather an environment in
constant mutation. This, together with the lack of colour and contrasts, creates profiles
of reality, which are dematerialized, unreal in theimmobile plastic representation (Fig.
6). The reader of the book can add the new visual writing to the text, visual writing
whose photographic language and contents he recognizes, without fear of being disap-
pointed. If anything, the reader is amazed by the new writing, which enriches the over-
all aesthetic experience.

The photographic images are edited in avideo sequence that follows the linearity of
the narration and the atmospheric nodes. The narrator’s voice, which reads the extracted
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Fig. 7 | First nine frames of the visual text taken from Ortese book (1998, p. 7): «[...] That part of the City of Mi-
lan, those five black canopies, that hill of five black semicircles, that vast square covered with a dense network
of tracks, small poles and steel toll booths, those wagons still as stripes of shadow, those workers' houses that
could be seen in the distance, exact and joyless stone, were aface, details of arounded face, hard, strangely aged
and lost. Wrinkles[...]» (source: www.youtube.com/watch?v=05ewveK NWA 8& feature=youtu.be).

Next Page

Fig. 8 | «Details of around, hard, strangely aged and lost face, wrinkles» — analogy (credit: E. Strada, D. Calabi,
Politecnico di Milano).

text, is‘anchored’ to the images (Fig. 7). Among the numerous photographers of inspi-
ration are the exponents of documentary photography; in particular, for the atmaospheres,
Gabriele Basilico, Sebastido Salgado, Gueorgui Pinkhassov and Duane Michals. The
time spent by Elisa Strada in Milan Central Station to take the first photographs after
reading the story did not follow any predefined times or even a schedule. She only out-
lined some fundamental first impressions; atmospheric emotions, real perceptions and
evocations from reading led to the realization of the language choices. Photographic
language is seen astrand ation design and therefore as a creative act, making it necessary
to become an interpreter between personal memories and emotions that arise from the
book. Thefinal video sequence (visual and sound) neatly reproduces the images, while
afemale voice recites the text.

The narrator’s voice and the images offer the anchor for the visual story: the voice
marks precise cadences and the photographs follow because it isthe rhythm of the read-
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ing that defines the exposure time to the atmosphere of the Station. The rhetorical figures
present in Ortese’s text, especialy analogies and similarities, are visual elements that
are evoked: the decision to translate them photographically with the descriptive texts
was taken to ensure that literary words guide perception (Figg. 8-11).

Conclusions | In the translative experimentation presented, the aim was to demon-
strate that the atmospheres related to the narrated space can be a guide to the terri-
tories and can transform into an experiential visual text. An ‘atmospheric text’s. In
atmospheric textsit is possible to trace two types of features: one related to the style
that characterizes the image and that concerns the choices made by the author; the
other related to the recognition of stereotypes for which an image, associated with
a verbal text, may determine the attribution of meaning that increases that of the
source text. Thefinal result is adesign that increases not only the experience of the
editorial text but also the understanding, and with it the identity of the narrated
spaces. |mmersive tests, which feature video projections in the virtual space of the
CAVE (Automatic Virtual Environment) of the Design Department of the Politec-
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nico di Milano, are underway. The CAVE could, in fact, beinstalled in libraries and
bookshops in the future, using the immersive environmental potential to enjoy the
parallel narrative.

In fact, the editorial promotion could be a practical application, especially if
linked to the experience of the city’s places. With the awareness of being in the early
stage, the research will have to direct the experimentation to other literary genres
and authors. The future of these experiments is linked to the future of publishing
and how it will be possible to explore the territories. The secure assumption is that,

Fig. 9| «These walls, as high as mountains, these times as high as clouds» — similarity (credit: E. Strada, D. Ca-
labi, Politecnico di Milano).
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asthe image is something to see but also to read, similarly the writing, besides being
something to read, is also something to see.
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Fig. 11 | Visua narration inside the
CAVE, EDME Laboratory, Campus
Bovisa Politecnico di Milano (credit:
E. Strada, D. Calabi, Politecnico di
Milano).

Notes

1) The DCXT Research Group of the Department of Design of the Politecnico di Milano took part
in the nomination proposal. The group, which includes G. Baule (Scientific Manager), D. A. Calabi,
M. Quaggiotto, C. Galasso, S. Mondello and V. D’ Abbraccio, is a partner promoting the candidacy in
anational team. With the appointment in 2017, the city of Milan has entered the Creative City Network
UNESCO. For moreinformation, see the webpage: www.comunicazionedelterritorio.it/site/ [Accessed
6 May 2020].

2) Milan Literary Map (MLM) of Quarto Paesaggio is available at: www.google.com/maps/d/
viewer?mid=1lcKbgY |hzPEH3ru12P7fhcr2Z Ss& 11=45.46354225960377%2C9.188527700000009&
z=14& fbclid=lwAR2qj_jgxwg0SGd8Ikw1OFzZnV X sowN3p2AY nL 7Rdvhl 3en8L X WRhOwkqCU
[Accessed 6 May 2020].

3) Design of the atmospheres created by Ortese's book (credit: E. Strada, D. Calabi, Politecnico di
Milano) isavailable at: www.comunicazionedelterritorio.it/site/portfoliofillustrare-atmosfere-racconto-
|etterario/ [Accessed 25 July 2020].
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