{_,VJ MIMAR SINAN GUZEL SANATLAR UNIVERSITESI YAYINLAR

CREATIVITY, AUTONOMY, FUNCTION




Mimar Sinan Giizel Sanatlar Universitesi
Mimar Sinan Fine Arts University
Say1/ Number: 784

ISBN: 978-975-6264-97-3

Creativity, Autonomy, Function

ARCHTHEOQ ’13 /I International Conference of Theory of Architecture
Duzenleyen / Organized by: DAKAM

Copyright ®©MSGSU

Edita

—a
Y=

/ Edited by: Neslihan Catak, Efe Duyan
yin Koordinatoril / Publishing Coordinator: Canan Suner

Kurumsal Kimlik Damgmani / Corporate Identity Consultant: Biilent Erkmen
urumsal Yaym Kimligi Tasarimi / Corporate Publishing Identity Design:

Umut Sudaak

Uygulama / Book Design: Ercan Mete

Kasim 2013 / November 2013
100 adet / 100 copies
Baska / Print: MSGSU Basimevi

Mimar Sinan Giizel Sanatlar Universitesi/ Mimar Sinan Fine Arts University
Meclis-1 Mebusan Cad. No:24 34427 Findikli / [stanbul

Yayin Kurulu/ Publishing Committee: 0212 252 16 00/ 410
yayin@msgsu.edu.tr



CREATIVITY,
AUTONOMY,
FUNCTION

IN ARCHITECTURE

ARCHTHEO '13

Conference Proceedings
December 4-6, 2013

AMimar Sinan Fine Arts University

B2 MiMAR SINAN GUZEL SANATLAR UNIVERSITESi YAYINLARI



CONTENTS

INTRODUCTION ¢
Efe Duyan

The Aesthetics of Logical Form:
The Case of The Smith House by Richard Meier 1x
Saleemn M. Dahabreh, Arch Nanncy Assaf

Stochastic mathematical models in the process of creation — Xenakis and his

legacy 26
Agnieszka Rumiez

Workers Dwellings in Austro-Hungarian Monarchy Trzic Slovenia 36
Domen Zupancic

Straw Bale Wall Design Alternatives 43
Lansa Brojan

Interior Design and Furnishings in Asian Traditional Houses:
Comparative Analysis between Safranbolu and Kyoto sx
Keiko Nagata

Maintaining Urban Identity in Confronting With Change and Uncertainty Case
Study: Historical Islamic Settlements in Yogyakarta 57 _
Catharina Dwi Astuti Depari, Gregorius Agung Setyonugroho

The Impacts of Urban Laws in Reshaping the Built Environment in Libya 69
Abdolmonam Farag AL-Fageeh

Alvar Aalto’s Abstract Paintings and His Quest for Expressive Forms 8x
Tuomo Hirvonen

Performative Identity 95
Arief Setiawan

The house of Juan O’Gorman, The Crisis of Modernity and The Return to
Primitive Roots 104 .
Luis Villarreal

Hybridized Creativity-Traditional Chinese Courtyard Houses and
Contemporary Design 112
Li Han

From Autonomy to Iﬁterdiscipljnaﬁty: A Historiographical Context 120
Macarena de la Vega de Leén

Identity of the Place and its effect on Human Psychology and Well Being-—a case
study of the Upper Egypt Houses 131
Fatma Elzahraa Hussein, Shahira Sharaf Eldin



SCULPTecture 2.0: Buildings as Art Sculptures
Via Development of New Digital Tools 146
Aimi Ramizah Roslan, Roslan Zainal Abidin

Constructions: Art as Architecture 156
Margarida Brito Alves

The Creative Process of Art and Architecture Meets in The Public Space x63
Mzrcella Bellistri

Relative Utopias As a Tool For Urban Transformation 173
Arurvs Singh

Om Scene. Conditions For Understand The Spacé/Scenery Concept. 183
Jeres Lopera Gomez

Caltural Diversity and Self-reliance, Impetus for Design Creativity 19x
Mt Szt

Analvsis of Architecture Curricula in Terms of Créativity 219
Arm=Zizn Sepil Melikoglu Eke, Glilay USTA

Evolving Concepts, Revolving Doors 227
Siva .ze1i. Pavam Mirzadjani

On the Way to Autonomous Wall: Cage Structure 237
Prnar Kutluay

The Double Life of Architecture 242
Karen Olesen

Informality: A Realm for The Autonomy of The User 251
Cristina Dreifuss - Serrano

Digital Revolution in Current Architecture: Towards a New Architectural
- Expressivity 259
Alessia Riccobono, Giuseppe Pellitteri

A Theory of Unobtrusive Space Utilization Measurement 270
Eren Erdener

The Depth of Surface: An evolutionary Paradigm for Digital Architecture 284
Sophia Vyzoviti



The zconomic Impact on The Users’ Creativity Role oi The Architectin The
BuzlZing Process 293
Ar.2rz'z Benko

Letting Oneself Be Given 300
M:Z: Tholstrup

Blind Spot House 312
SzTine Storp, Patrick Weber

Creating With Genius and Reason: The Vitruvian Lesson From Dinocrates and
Alexander 329
Sizina Abreu

On Meaning-Image: Coop Himmelb(l)au Architecture 345
Z.Sznem Ersine

The Possibilities of Architectural Space as a Tool For Criticism — The
Totaltheater Project by Walter Gropius and Erwin Piscator 360 '
=z Duyan

The architectural Thought in the Cinema of Peter Greenaway in Light of Gilles
Deleuze’s Philosophy 361
1.{ixa Véisdnen

The Warehouse Artistically Considered: Caruso St John’s Nottingham
Contemporary And The Art Of Dressing a Building Appropriately 363
==Zro Engel

Palimpsest, Not Tabula Rasa: Thinking a Nonlinear History of Architecture 365
Zrdem Ceylan

Vibrant Urban Places: What Makes Them Attractive to People? 367
Alaria Elena Duccl

Embodied Creativity: Teaching Pedagogy in Architecture Design Studio 368
Ryadi Adityavarman

Aalto and the Modernist Manniera: A Critical Reading of the Modernism and
Aalto as a Baroque Machine. 369
Emine Gorgul

Para-Desires: Digital Infrastructures and Para-Functionality 371
Mihye An

Warm and Cold Architecture: Nature, Architecture and Creativity 373
Mehdi Damaliamiri, Akram Mahdaviparsa



Digital Revolution in Current
Architecture: Towards a New
Architectural Expressivity

Alessia Riccobono, Giuseppe Pellitteri
Department of Architecture, University of Palermo, Italy

History of Architecture teaches us how tight is the relationship between innovation
and changes in architectural expressivity and design through the centuries.
These innovations may occur in the own territory of architecture, e.g. with the
intreduction of new materials or building technologies, or they may be classified
within disciplines external to architectural subject, but which can have considerable
repercussions on it.

Thisisveryevidentif welook at the changesoccurred toarchitectureduring the whole
XX Century, until the explosion of digital revolution in 2000s which irremediably
has changed designer’s scenario. Gradual but significant changes have occurred in
expressivity and in conception of architectural space and its organization since Post-
War, derived by a combination of influences, from innovations in materials and
technologies, to the social questions and reconstruction matters, that have produced
new dynamics of urban transformation (Frampton, 2007).

However, in recent years main trend of contemporary architecture seems to take
advantage of the innovations occurred in the field of science and technology in the
broadest sense. About this, Ignasi de Sola-Morales (1997) says that ‘having abandoned
the discourse of style, the architecture of modern times is characterized by its capacity lo take
advantage of the specific achievements of that same modemity: the innovations offered it
by present-day science and technology. The relationship belween new technology and new
architecture even comprises a_fundamental datum of what are referred 10 as avant-garde
architectures, so fundamental as (o constitute a dominant albeit diffuse motif in the figuration
of new architectures’

Indeed, the advent of computer in Architecture in the early ‘gos generated a new
way to conceive design, that 1s consequently reflected on the aesthetics of last period
architecture. But, by giving a look at buildings, it is evident that we are dealing not
with a style, but rather with a multiple expressive trends present at the same time
and in different places. [t is not any doubt that we are inside a revolution of methods,
processes, thinking (Pellitteri and Riccobono, 20r2). Nowadays we can talk of Post-
Digital Age, because the first effects of this revolution are strongly evident on global
scale (Spiller, 2009). ‘

Goals of this research were to understand the real influence of digital technology
in architecture, what this influence has produced on the architectural language,
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which are dominant trends of contemporary architecture and which is their cultura
background. Hence, it seem fundamental beginning our treatise with a brief histam
of architectural computing.

Historical and cultural background: computer and architecture

Starting from the invention of the first electronic calculator, ENJAC (Electron:
Numerical Integrator And Calculator) developed by John von Neumann in 145
we owe to Ivan E. Sutherland the first application which can perform drawin:
functions (Sutherland, 1980). Sketchpad, a software that experimented new forms o
interaction between operator and computer by using alight pen and a CRT monitzs
was developed in 1963 and is considered the precursor of the CAD (Computer Aidec

Drafting) software (Fig. 1).

1

\

Figﬁrc 1. Sketchpad in use (credits: I E. Sutherland)

A key date for architectural computing is the 1982, when John Walker, founder o2
Autodesk, released of the first commercial version of Autocad® and then the CAD
software began to enter into the designer’s practice. The main problem was linked t«
prohibitive costs, mainly of hardware and consequently of software. At first it was
unclear which kind of real contribution could be given to profession by programs
We have to wait until the early gois before the CAD software is partially used inte
the studios. Their contribution was only related to the potential of representation.
making faster the drawing process and unnecessary the old set squares. The screen o2
computers were used as a paper sheet, designing and drawing in a traditional way.
and later, creating three-dimensional images which undoubtedly augmented the
designer’s possibilities of space exploration. '

This happened to profession, while at the same time academic research confronted
itself with the great possibilities for architecture offered by computation. Indeec.
exactly in this period there was the birth of the first CAAD associations, as eCAAD=
(Education and research in Computer Aided Architectural Design in Europel
ACADIA (Association for Computer Aided Design in Architecture), CAAD Futures,
etc., with the main aim to organize annual conferences where to share knowledge
about architectural software and experimentations with it. Even if the main
contribution was given by academia, also practitioners and software developers
participated to the congresses, mainly in order to take advantage of the most
interesting studies which could become parts or add-on of programs.
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--nextstep wastounderstand that the potential of the CAAD wasnotrelated only to
~= architectural representation, but also to the ability of control and management of
= design. The use of these programs has undoubtedly expanded the representation
essibilities of the architectural object. It has also triggered a revolution in
sign methodology linked to almost endless possible experimentations with the
schitectural space. Geometrical concepts and principles are foundation of the
wrrent and popular software for graphics, which allow a three-dimensional control
o forms. From concept to modelling, or sometimes from modelling to concept, the
= =7 is increasingly short, because in real time the designer can have the perception
the whole process at the base of the construction of the architectural space. Hence,
the late ‘9os some avant-garde architects tried to bring computation inside design
srocess with the goal to develop a new design methodology linked to a new way to
ntend the architectural space, which had to be more connected with other science,
«= Mathematics and Biology. Of course projects as the Moebius House by Un Studio
‘o the HtwoO Pavilion by NOX (Fig. 2-3), both built in 1997, are expression of that
~ient and are pioneers of the new architecture. But their conception and then the
uastruction were possible only thank to the new possibilities given by CAAD, so
gzometrical control in the realization phases and CAD-CAM interface, which
& owed the use of personalized shapes for envelope components, metal profiles,
f2:ses or formworks.

Figures 2-3. The Moebius House by UNStudio in Het Gooi, Netherlands and the HhwoO Pavilion in Neeltije Jans,
Netherlands by NOX.

After these pioneer projects, the triumphalentry of computing in architectural design
became evident; everyone is able to recognize that something is changed and that
new expressivities are derived from software use. Despite various claims in academic
publications, software publicity, manifestos and archi al criticism, it is unclear
what these influences entail and what is their sign cobono, Koutamanis
znd Pellitteri, 2013). It seems that the only way ic digital influences is
what designers or some critics declare. Then, thers is zn zbsence of research on what
direction architecture is taking under the influence of computation and on which
trends are absolutely prevalent.

rari

Research Methodology: case-studies inclusion criteria and analysis

To carry-out this research, we chose to avoid spimiz=s =iiner rom academia or from
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practice) and focused instead on the actual products of architectural practice, by
analysing sixty recent building clearly influenced by digital methods or techniques.
The analyses were conducted in a uniform, objective manner and collected in
a feature-based structured case base thai allows a wide variety of queries on the
identified features.

The case-studies were chosen from the high end of contemporary architectures.
They are buildings well known in the academia and among practilioners and
experts, realized in Lthe last 15 years. Moreover, this difficult selection among projects
published more or less everywhere on architeclural magazines was carried oul
also laking in consideration the claim or publicity earned among not-experts and
simple users. E.g. the construction of buildings like the maXX] Museum in Rome or
Stedelijk Museum exlension in Amsterdam (Fig. 4-5) had generaled diffuse polemics
on newspapers, critics from public, apologies from municipalities and institutions
and so on.

Figures 4-5. maXXI (2010) by Zaha Hadid in Rome and Stedelijk Museurn extension (2012) in Amsierdam by

Benthent Crowel.

Furthermore we have chosen not to include projects thal exist only on the paper
because this does not permit analysis and evaluation of many aspects, e.g. tectonic
issues. Buildings are from all over the world, since the effects of digitization on
current architecture have been not dependent on urban and geographical contexts,
and moreover they were not chosen on the basis of typological or functional criteria,
but digital influences are evident e.g. both in a theatre and a house.

The database

Then, we chose to collect all the case-studies in a database, where each building is
described by a number of predefined parameters. This decision is linked to the kind
of analysis we wanted to carry-out, where each feature is correlated to the others. This
gives us the possibility to apply a combinatorial approach and to analyse the existing
relationships among several elements in a building’s description, to visualize them
and to interpret the results. Moreover, organizing information in a database forces
us to think in a concrete way, less vague than textual discourses, according to a
rigorous logical scheme, where several aspects and their interrelationships can be
made explicit.
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nedata collectionissplitup in two parts. The first one ismore descriptive, including
-ztegories such as. Building Name and Designer(s), identified as primary keys, Location
Zty), Country, Date from and to, Client, Type and Context. The description is completed
with pictures and design drawings and by dimensional data. We can see the main
Zatabase interface in Figure 6.

Figure 6. An example of a case-study sheet from the database.

The second part is analytical. We deal with the close examination of case-studies,
studying projects both from the geometrical and compositional point of view.
Firstly we have to study the taxonomy of each project, through the recognition
of its Geometry, Morphology and Geometric Primitives used in a design. Then the
analysis continues with the recognition of the Compositional Concepts (Arredi, 2006),
that underlies the arrangement of primitives in a design and the recognition of
Compositional Operations (D1 Mari and Yoo, 2012), used to refine the first form and tc

is the link with digital features.

Indeed, the database is articulated through a complex system of sub-tables, where
we can add further information: about Primitives, we will clearly identify if they are
digital-derived ornot-ie. NURBS Surfacesor free-formsolids belong tocomputational
domain; moreover we have mapped which kind of geometry is associated to eacr.
primitive. While at level of geometry, morphology and.composition concepts we cannot
introduce criteria related to digitality (Negroponte, 1995), because we are dealing
with abstract concepts. At level of Operations we could previously define which were
born in the computational domain (i.e. Folding, Boolean) and which not. In this way,
we can absolutely link the morphological features of a project with its conceptual
part and we are able to understand which was the contribution effectively given by
digital media.

The last part of analysis is devoted to map the conceptual criteria on the basis of
each design. Despite some projects could seem affine looking at their formal
configuration, materials and overall style, their concepts could often start from very
different point of view. We can recognize these conceptual strategies only by tightly
studying what designers say in projects description and indentifying, e.g. which
software were used to conceive design. Hence, we have defined a vocabulary of the
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recurrent conceptual strategies derived by the use of digital technologies, describing
and explaining each category in all specific aspects. Each architecture was classified
according these several categories and also we have considered that some buildings
might have more than one classification. Among the categories identified, we (ind
Blob, term coined by Greg Lynn, which refers to digitally designed buildings that
have an organic and bulged shape, as an amoeba, and Grid, traditionally a Cartesian
structure Lhat generates static and rational shapes, but thal with computational
deformations became instrument for designing forms and spaces unpredictable and
changeable. Other categories, which here we limit to lis, are: Fluidity, Flows, Diagram,
Patiern, Ariistic Fact, Deconstruction, Folded Surfaces, Mathematical Devivation, Natural
Derivation, Performance (Pellitteri and Riccobono, 2012).

Results and interpretation

The results are derived from the setting out of several queries, through which
questioning the software in order to quickly visualize the results and combinations
in form of graphs, tables, reports, etc. Firstly we have queried the database to show
the related prevalence for each category, setting up some simple queries. Referring to
Geometry, we note the high prevalence of the curvilinear one (66%); moreover there
is an high percentage of geometrical morphologies (70%). This shows a strongly trend
towards designs with curvilinear configurations, but with a rigid geometrical contro]
allowed by the almost endless possibilities of manipulation and deformation of the
shape allowed in digital representation. On the other hand, concerning Primitives,
which are distinguished in prevalent and additional. We found an high prevalence
of digital primitives (61%) in the fixst order bul not in the second order (only 30%).

This is an important resull because il suggests thal, by developing design concept,
the starting point - expressed in terms of primitive - is in prevalence digital, while
primitives in the second order, used to refine conceptual idea or to complete design
composition, are conventional and not digital-derived. It also shows that with the
introduction of architectural computing, during conceptual phase, designers have
substituted the value of the sketch, which for centuries was the first sign Lo express an
idea almost always unclearin the same designer’s mind with the primitives currently
available in each architectural software (Dorta et al., 2008). Now practitioners start
with a parallelepiped or a sphere and then work on it by refining, deforming, cutting,
etc.

After, we have analysed those compositional operations that we can easily recognize in
the general design configuration. Even in this case, we have split up the category in
fixst order, according to those operations that unequivocally were prevalent, both
in dimensional and figurative terms, and second order, where we have recognized
all instrumental actions that generally were used to refine the shape to reach the
right consistency with design idea. Also here it is evident that 2 high percentage
of designers have used operations totally digital. Digital operations are prevalent
in both levels, primary, where generally Folding appears the one most used, and
secondary (Graph 1).
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Graph 1. Compositional operations, digital attitude and prevalence per parameler.

al concepts are abstract and pervasive criteria, all along existing in designer’s
nario, like alignment, symmetry, articulation, and for this reason we cannot define
v of them strictly digital. However, the popularity of concepts like plasticity
1.5%), complexity (11,2%) and unity (9,3%) suggests an emergent trend towards
ildings with a unique envelope, which very often is treated as a complex surface
with a curvilinear configuration that may refer to a sort of artistic plasticity. This
“==ms a dominant motif in current architectural scenarios, evolution of organic and
“xpressionist trends from the first half of the twentieth century — what could be
sermed Digital Expressionism (Riccobono, Koutamanis and Pellitteri, 2013).

bout conceptual strategies, we have observed the prevalence of Blob, accompanied
“v the important recurrence of Artistic Fact, Diagram, Fluidity, but there is no strong
srevalence of any category, insomuch as make us able to assert that there is a
“ubstantial balance among the several trends.

‘New and old trends in the digital-influenced architecture

~he results effectively confirms the strong influence that software has had or.
chitecture, until the precious suggestion that the design is totally developed in the
mputational space, but also we have got results about morphology and conceptual
ategies. Now it seems then interesting to conclude this treatise by interpreting
“=formation that we learned until now and by defining which trends are the most
r=levant and more represented in current architectural scenario.

= Digital Expressionism. As we asserted before, the main change caused by digitization
of architecture is related to advances in representation field and its consequences.
Indeed the easy three-dimensional control guaranteed by software has meant a
change in the ways of exploration and conception of architectural space. Since
the origins, prerogative of architectural design have always been the extensive use
of visual methods and techniques in composition (Koutamanis, 2000) and each
radical discovery in representation field had always constituted a revolution in the
architectural design thinking. Nowadays it seems that morphological approach to
architectural design takes over and the architectural design starts often from the
curvilinear manipulation of shape, pushing to the limit the potential of software
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to search for often unusual spatial configurations. It does not mean that curvilinear
geometries and complex surfaces were not used and not experimented in the paét;
rather this trend seems the right continuation of the expressive tendencies born in
the Post War, with personalities as Eero Saarinen, Hans Scharoun, Felix Candela.
The main difference with respect Lo the ‘605 is the extreme facility Lo conceive free
forms, withoul minding about their geometry in the first stage, and to progressively
refine the configuration according (o aesthetical, structural, funclional needs. This
is undoubledly a pro, bul it is a conlra at the same time: facility and speed can make
designers loose the way, not considering aesthetical, contextual and tectonic factors

(Fig. 7-10).

Figures 7-10. Above, the Guangzhou Opera House (2010) by Zaha Hadid and, under, the Louvre Islamic Arts

Department by Mario Bellini Architects (201 2).

= Hi-Tech evolution. When digital media appeared in professional practice,
some architects with a strong technological approach had adapted their design
methodology to new software. Starting from the optimization of one or more
parameters to increase building performance, the new software for architecture
allows the creation of autonomous forms, arising from the optimization of different
parameters. You can choose to focus on the structural, the climate - environmental,
but also the social and procedural aspects, and many others. On the contrary, the
final shape can be achieved also due to the modification of a primitive by starting
e.g. from a sphere, a cube, a parallelepiped and progressively modifying it, deforming
it by following approximations, until it reaches the best possible configuration.
This trend was called by some critics Performative Architecture (Kolarevic, 2005),
even if it not properly a new attitude. In fact, looking at the protagonists of this kind
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of methodology, we find Norman Foster, Nichols imshaw, Renzo Piano, who
were the same protagonist of the so-called Hi-tech trend in the ‘8os. Hence, it seems
we are looking at a natural evolution of a trend, that through the possibilities of
digital design has pushed until the limit the building technology, creating an old
expressivity in terms of material - almost always steel structure with glass walls - but
new regarding to the envelope’s shapes (Fig. 11-12).

Figures 11-12. Swiss RE Headquarters (2004) in London by Norman Foster and the Singapore Gardens by
Wilkinson Eyre (2012).

= Diagram Architecture. This trend isnot born with digital technologies, but with their
huge diffusion the sense and use of architectural diagrams was modified. Let’s start
from the term: diagramin architecture it is usually thought of as graphic tool (Bijlsma,
1998), that is the translation of a series of possible relationships between the parties
in a drawing, but it can’t be attributed either to the type, nor even to a sketch. The
term derives from Greek dia (through) and grdmma (something written). Although
it is usually made up of points, lines and surfaces organized in two-dimensional
or three-dimensional patterns, it may include data, legends, text, and then relzt=
different aspects at the same time, crossing data, connecting functions and needs.
Digital diagrams, often integrated in some software or add-on, have become an
operational concept tools. Design tools as well as a means of reading. Indeed, it is
often happened that what was initially mapped as diagram, e.g. for function or users
movement, in the final phase of project become the base of formal configuration.
This way to proceed is very common in designers like UN Studio and Rem Koolhaas
(Fig. 13-16), but we have not to forget that the first to use digital diagrams, conceived
as deformed grids, was Peter Eisenman, one of the most important architects of
avant-garde and deconstructivist.

The analysis of our sample verifies the claims and assertions made by their designers
and architectural critics: digital influences play an important role both in the overall
form of the designs and in critical details, primarily with respect to visual impact
and secondarily concerning performance and construction, or better the augmented
capacity to manage building process, above all in presence of complex projects. It
is clear that the influence of CAAD software on design was profound and also it
modified other existing trends in pre-digital architecture, insomuch as we recognized
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Figures 13-16. Above, the Seattle Public Library (2004) by Rem Koolhaas and, under, the Mercedes Benz Museum
(2006) in Stuttgart by UNStudio.

that new digital trends have solid basis on what architecture produced before. The
only factor that join all these tendencies is the evident return of curvilinearity in
architecture, even if the conceptual starting point is often very different in each case.

To conclude, we think that a new frontier could be represented by younger architects
who have had the benefit of early exposure to the computer and formal education in
design computing (even if it is restricted to practical skills). Then it is unavoidable
that digital influences on architectural design will keep increasing, but what is
probably unpredictable is which kind of expressivity will be reached by them, who
will have a complete comprehension about how obtaining and controlling forms,
but with a lack of understanding about why, with which aims and mental concepts.
And also thisis the risk that current architecture is taking under the strong influence
of digital technologies, which often overpower designer's minds.
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