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Introduction

The digital medium suggests a material reduction of reality; 
therefore a quest for its materiality is founded on an apparent 
paradox. Still, architectural design describes a gradual concretion 
of form, whereby rudimentary ideas of no particular substance 
are solidified to a realistic study and then to an architectural 
edifice. Each step of the process is about adding material 
characteristics to a project, which goes from being essentially 
abstract to being explicitly solid. Hence, abstraction is descriptive 
of the intermediate phases to which the processes of design 
and construction are typically broken down. In that respect, 
abstraction is not a sole characteristic of the digital medium; 
rather, it is an aid for the exploration of qualities related to 
structure, also holding information about elements of spatial 
organization and support. This paper compares the advantages 
of abstraction in the digital and the analogue production means 
in architectural design, especially in relation to processes of 
normalization, also to a variety of systems, structures and 
types of order.

Digital Abstractions

“Digital materiality” is about the properties of the digital medium 
over architectural design – the process and the outcome, as 
well. The digital medium behaves commonly as a surface 
that mediates between the computer and the user, named as 
Graphical User Interface (GUI). A GUI’s main purpose is to 
frame communication, so that the computer’s overall functioning 
becomes more comprehensible and accessible. For this reason, 
a GUI offers graphical icons that are easily recognizable, thus 
allowing the average user to interact with programs in ways 
that are more direct, intuitive and friendly compared to text-
based functions and typed commands. In architectural design, 
a GUI refers to a set of different software packages providing 
with advanced tools, also with extended abilities, tactics and 
methods at work. GUIs of design software are laid out in ways 
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As with the analogue production means, the so-called “material” 
properties of the medium affect the ways the digital means are 
applied, too. For example, analogue drawings are produced by 
leaving traces onto a paper’s surface with a lead pencil, or with 
an ink pen; similarly, a model made of plaster, or of cardboard, 
makes use of the properties of the material it is made of. When 
the processes of the analogue drawing table are extended to 
its digital counterpart, the properties of GUI would somehow 
be infused in the outcome.

The material properties of the digital medium may be addressed in 
common operative tools found in any CAD software. In AutoCAD, 
for example, these tools are placed in the “Draw” and “Modify” 
palettes. Their purpose is to “create” basic graphic shapes such 
as lines, polylines, rectangles and curves, respectively to “edit” 
position, quantity and shape by applying transformations such 
as move, copy, paste, rotate, transform, scale, mirror and stretch, to 
name a few. Compared to analogue techniques, with the digital 
medium, these operations require less time and effort to execute. 
As long as the digital medium demonstrates overall easiness 
in specific functions, it is preferred to its analogue equivalent. 
Easiness is a consequence of release from a number of nominative 
characteristics of the physical world, such as gravity and three-
dimensional depth, also from other drawbacks interfering with 
the design process, directly or indirectly attached to materiality 
such as encountering friction, leaving traces, making errors and 
causing delays. The material properties of the digital medium are 
defined by a set of abstractions imposed over the physical world, 
which is consequently being reduced to a visual signal [Fig.2].

In respect, any digital projection, no matter how complex it 
may be, is about the simplification of form —and the information 
it carries— to geometric shape values such as points, lines and 
curves visually rendered onto the screen. These shapes are in 
a dynamic state [Fig.3]; for that, they function as archetypical 
structures. Archetypical structures are mere symbols; they have no 
material qualities, or constraints of their own, being nothing more 
than visual phantoms of forms, which remain physically absent. 
Moreover, systems represent relationships about information and 
they are structured according to abstract graphic languages, with 
their own code and syntax [Fig.4]. A system, due to its abstract 
quality, is open to transformations, as alternative adaptations 
to finding form. Digital form is thus a manifestation of structure, 
being just as abstract and dynamic. By this means, digital form 
yields new directions to creativity, meanwhile compensating for 
the absence of materiality, likewise of its physical behaviour.

.

that somewhat refer to the analogue working studio. In such, 
GUI aids to systematize the process to a set of phases, being 
typically expressed as a series of alternatives, out of which a 
design proposal is gradually refined to its final form (see Fig.1). 
In most cases, working with the digital medium involves practices 
about analysis leading to synthesis, also contextual research 
justifying concept and its gradual implementation to the design 
proposal, following a [pseudo-]scientific manner. Nowadays, 
with reference to the computer, many of the related design 
actions have been transferred to the digital medium; however 
the overall process is still described by fairly conventional steps. 
The properties of the digital medium interfere with the modes 
of management about information, including form; in such, they 
may be approached in regards to their impact in the created 
content [Fig. 1].

Figure 1: Evaggelia Dalaka, Thalia 
Poziou, Systems: Web & Grid.

Figure 2: Anna Douka, Chrisso 
Irakleus, Vanessa Chatzinikola. Digital 
transformations of platform and folding.

Figure 3: Aggeliki Diakrousi, 
Koukouvelou Antonia, Pasia 

Eleni. Spatial development from 
a generic ‘brick-shape’ and 

a set of syntactic rules.
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superseding form was at a clear stand. Systemic approaches 
to architecture would tackle issues of spatial occupation and 
organizing, as these were related to typology, relational order 
and syntax. The proclamations of that sort of research were 
promising; however, the results often seemed too foreign for 
mainstream architects to adopt, especially since the supremacy of 
the system over the formal qualities of architecture would cause 
to neglect a set of design choices being related to aesthetics. 
Still, there are benefits from a more systemic comprehension 
of architectural space, also of the modes of its production, 
especially with the integration of CAD software in the design 
process. Schematically, processes of systematization are directed 
in finding norms, as these would transmit some general qualities 
to an architectural design, meanwhile being open and flexible 
enough, not to repress creativity.

In that order, Le Corbusier in the last period of his life explores 
systems of spatial organization that are also directive of the 
intermediate phases of design, finding their aesthetic integration 
in the end result. In Venice Hospital (1964-6), Le Corbusier’s 
ultimate work completed by his young partner Julian de la Fuente 
after the famous architect had died in 1965, the final form is 
put together as an abstract system responding to the specific 
requirements of the program [Fig. 6]. Considering the need to 
seamlessly incorporate the hospital with the multi-scaled fragile 
tissue of Venice, also for a system that would be able to change 
and also to expand, the architect came up with a complex version 
of a grid described as mat. The idea was to extend the city not 
by simply imitating its form, but by giving an interpretation of 
its physiology. 1 At specified points, the design recalls existing 
Venetian places, so as to recreate the experience of the city. 
The visitor of the hospital would encounter conditions of the 
urban atmosphere, for example narrow corridors extending the 
city passages, small voids letting the sun reach the lower floors, 
gardens resembling public squares and a web of movements 
being laid out in different levels. In addition, the proposal takes 
into account the relation of man and city. Le Corbusier presented 
a massive, but light building supported by a colonnade of 
hundreds of pilotis. This expansive structure was at some points 
800 meters long, assuming a monumental scale analogous to 
other memorable Venetian spaces, such as San Marco and the 
monastery of San Giorgio Maggiore. 2 The building’s overall 
mass was broken down following a progressive juxtaposition 
of sizes among its different units. The point of departure was 
the patient’s room, at a human scale. A group of twenty-eight 
rooms functioning autonomously would give rise to a ‘care unit,’ 
further being organized around a central space of communication 
and four paths intended for circulation and inhabitation by the 
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Abstractions of Matter 

Digital abstraction may further be examined in relation to the 
construction phases about a building. The construction process 
is symbolic of the materialization about an architectural edifice, 
being opposite to abandonment and dilapidation. It signifies the 
transition from the incorporeal world represented in drawings, 
to the tangible world of solid objects. Construction follows a 
set of intermediate steps towards material completion. During 
construction, there is a certain moment, in which architecture is 
unfinished, yet its structure is plainly visible just before it gets 
dressed by the aesthetics of form [Fig. 5]. Such an understanding 
of structure would refer to the bearing skeleton, also to those 
significant instances of matter adding up to spatial definition, 
named as architectural elements. In the critical stage when 
architecture is barely reduced to its bones and vital organs, 
structure is read both as a construction system and as a system 
of spatial organization. An abstract version of architecture, 
whether it is an extract of the computer, or of the construction 
process, would identify with its inner logic; in that case, digital 
and material abstraction would equally be represented in the 
structural system of form.

In late-modern avant-garde, a related interest on abstract systems 

Figure 5: Unfinished project of Cultural 
Centre in Mikrolimano area, Piraeus, 
Greece (1971-2). Architect: Yannis Liapis. 
The site and the construction belongs 
to Alexandros Zachariou Foundation 
(photos Yannis Zavoleas, 2009. Site 
showed to me by N.Patsavos)

Fig. 4 Catherine Bounia, Savvas-
Petros Pantazopoulos. Analysis and 
dynamic transformations of Renzo 
Piano’s Kansai Airport in Osaka, Japan 
(1994) and of Frank Lloyd Wright’s 
Fallingwater, Pennsylvania, USA (1936)

Figure 6: Le Corbusier & Julian de 
la Fuente, Venice Hospital (1964-

6). The mat system filled with 
rooms, corridors and yards.
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Reyner, Theory and Design in the First 
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Oxford, 2002 (1st edition 1960), p.323].
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constantly to the proportions of the 
golden section in aesthetic choices 
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patients. Four of these ‘care units’ would make a ‘building unit,’ 3 
which is in turn multiplied to make the hospital’s overall mass. The 
local conditions are loosely interconnected through a continuous 
web of passages, stairs and ramps. Considering the collective of 
the units and the gradual increase of size among their different 
types, also the extended circulation system linking them together, 
the mat refers to a homogenous structure, showing variations 
locally as it unravels. The aesthetics of form stems from the 
character of the mat structure, reflecting the design principles of 
the concept; as long as these are maintained, the structure may 
take on any different configuration: each one of these phases is 
an intermediary instance to a form that may never be finalized.

Le Corbusier’s interest on structures dates back to the work he 
did in the rise of modernism. For example, Dom-ino House of 1914 
is about a system of columns supporting the floor plans and the 
staircase. Each floor could be organized by free-standing walls 
and movable equipment being placed independently from the 
columns, also in any relationship to each other. Dom-ino House 
was to be fabricated out of standardized elements, permitting a 
great variety in the grouping of the houses. 4 Dom-ino House is a 
framing structure, as much as it is also an archetypical structure 
of basic spatial definition of the floor slab as a platform. As with 
every structure, Dom-ino House does not represent architectural 
space, for neither it responds to specific goals set by a given 
program and a site, nor is it descriptive of any architectural 
quality. As Reyner Banham comments, Le Corbusier’s completed 
buildings have their floor slabs treated in a most cavalier fashion 
and much of their internal architecture created by breaking 
through from one storey to another. 5 Dom-ino House remains a 
three-dimensional scheme, abstract enough so that it is adapted 
to different scenarios of inhabitation, as it may also be repeated 
to form larger housing blocks.

Despite Le Corbusier’s extensive research on structures, it 
would take some time before the architect finally accepted 
their abstract qualities directly onto the form. In the past, Le 
Corbusier would rather represent abstraction by borrowing 
symbolic interpretations of it from modern art. As a matter 
of fact, abstraction was transferred into architecture as purity 
of white volumes and clear geometric shapes. Such aesthetic 
choices would suggest a complete denudation of architecture 
from all of the symbolisms related to the perishable world of 
matter, accordingly their replacement by concepts that were 
relatively extrinsic to architecture, but were also more refined, 
holding immaculate, immaterial and everlasting values. 6 In the 
post-war era, with Venice Hospital, as with the variations of 
the grid developed for projects such as L’Unité d’ Habitation in 

Figure 7: Schematic evolution of 
Le Corbusier’s research on the 

grid towards more elaborate 
structures (1914 – 1965).
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Marseille (1946-52), “Roq” et “Rob” at Cap Martin Cote d’Azur 
(1949) and Chandigarh (1951-8), 7 some of the ideas that Le 
Corbusier had explored in the past over rough sketches and 
paint drawings were gradually transferred to his architecture, 
as a multifaceted quest on structures leading to “unfinished” 
compositions [Fig.7]. As an effect of his findings, Le Corbusier’s 
conception of abstraction would be renewed in the aesthetics 
of structure showing spatial order, also being expressive of the 
priorities of the late modern era such as flexibility, expandability 
and adaptability of architectural space and form.

Digit Matter

In reflection of the above, with the use of digital means in 
architectural design, an interest on structures, similarly on 
the systematization of the processes and their outcome, is 
being replenished. The computer is an aid to the exploration of 
architectural qualities, especially those concerning the structure 
underlying spatial articulation. Structure is typically expressed in 
archetypical schemas, as it is also manifested in the intermediate 
phases of construction. In that sense, structure is understood as a 
complex concept standing for the bearing system of construction 
and the system defining spatial order. In analogy, processes of 
structural normalization may be developed through abstract 
production modes. These are certainly related to analogue tools 
such as rough sketches, diagrams and physical models, as they 
may be typical of digital tools, too. Projections onto the computer 
screen are still about geometric shapes; however, these shapes 
may not be viewed as objective representations of reality, but 
rather as weak instances of it carrying the abstract qualities 
of the digital milieu. Due to material abstraction, digital shapes 
act as dynamic systems. Systems interact with the parametric 
components of design in order to generate a set of alternatives, in 
response to predefined problems. As a result, material abstraction 
is not an inherent deficit of the digital means, but a nominative 
quality of it contributing substantially in the design process. 
Besides, the computer —being currently placed onto the drawing 
board along with the analogue means and production methods— 
propels for even more elaborate design methodologies. Thus, a 
quest about “digital materiality” sets up a metaphor, for which 
the digital, compared to the analogue, may even be suggestive 
of a different state of matter. Digital materiality would not simply 
speak about the GUI as a surface of interaction with the computer, 
but more importantly about a membrane of abstraction; filtered 
through it, reality is reflected to a multiplicity of variations, whose 
depth of meaning may be examined all the way through the 
processes and the actions of design.
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