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Gaston Bachelard, by means of these considerations, 
exhorts us to discover the radical link which is established between 
formal speculation and physical consistency, and makes us under-
stand that the material condition of the constructed work is not the 
product of a whim, but the consequence of a process which requires 
the contemplation of the laws of construction in their final stage. It 
is true that it is necessary to go through different stages during the 
development of the project, and that in many of them matter can be 
dispensed with without it being affected, but in the end it becomes 
inevitable to consider the internal logic of the elements chosen to 
provide it with corporeality. From this perspective, matter becomes 
the means of expression of ideas and the element which is capable 
of transforming them into a constructed work3.

In the same text he also speculates on setting “a law of 
the four elements that classifies the various material imaginations 
according to whether they are linked to fire, air, water or earth”4. In-
terestingly, ceramics, the first sintered compound in history, is made 
up of these very four elements. It is a simple material, originated by 
the mixture of earth and water, and transformed through air and 
fire, which has extraordinary properties: it is hard, inert, stainless, 
fireproof, and water-repellent. These characteristics, together with 
the ease with which it can be moulded, giving it any shape, texture or 
colour, and the naturalness with which it registers the expression of 
the hand, and with it, of time and space, allow it an unlimited field of 
application (fig. 02).

Used in all cultures and civilizations, it symbolizes the 
past millennium of a substance that man, with his ingenuity, has been 
able to process and use in the most efficient way, achieving results 
which outlast all technological innovation. The history of architecture 
is also linked to this fascinating material, and the situations in which 
it can be found are innumerable because of its immense capacity 
for specialization, largely to protect itself from the four elements 
of which it is composed: from the earth through the terracotta tile 
pavements that harden the ground on which they sit to defend them-
selves from impurities; from water through the flat or curved tile roofs 
which are shaped to conduct the rain and protect us from inclement 
weather, or from the glazed tile coverings which cover the walls with 
an impermeable layer to facilitate hygiene and prevent contamina-
tion; from air through brick walls with which solid buildings have been 
built to protect themselves from any threats; and from fire through 
refractory surfaces or lattices that let light through but prevent direct 
radiation from the sun’s rays, in order to temper and preserve the 
privacy of interior spaces.

This reality, which shows the unlimited configuration 
potential of the ceramic materials used in architecture, allows for a 
distinction to be made between those designed to take on structural 
functions and provide firmness, and those designed to clad it in 
order to protect it from the elements. The first category includes the 
brick, a universal construction element designed in perfect harmony 
with the human body and whose origin dates back to the middle 
of the third millennium BC5; it is such a superb synthesis that it has 
not required significant modifications since it was first created and 
with just one piece, and a few accessories, it has allowed practically 
everything to be made. Nevertheless, the second one reveals the 
existence of an infinite number of pieces shaped to solve a specific 
problem in each case. This fascinating metamorphosis of matter, 
which involved reformulating dimensions, adapting thicknesses or 
engineering complex shapes, led to the renunciation of its load-
bearing capacity, but it showed that the naturalness with which it is 
modified to safely respond to new demands belongs to its idiosyn-
crasy, resulting in an endless number of highly qualified wrapping 
skins which characterize the surfaces they cover, ready to defend 
themselves from almost anything.

If something can be said about this protective material, 
which is largely responsible for the colour and texture of our cities 
since it is present in floors, walls, ceilings and roofs, it is that it has 
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This article reflects on the material condition of architecture, 

understanding matter as the means of expression of ideas and 
the element which is capable of transforming them into a built 

construction. It focuses on the study of ceramics and displays it as a 
protective component that has come across its unique capacity for 
formal, functional and symbolic adaptation, which has enabled it to 

provide a contribution to the solution of new problems or to propose 
innovative approaches to its use. Through a number of visionary 

procedures which have been conducted with these materials 
since the end of the 19th century, and based on the possibilities 
of technology, its intelligent and rational use, its availability for 

recycling and the value of tradition, our aim is to provide an analysis 
which will help to conceive sustainable solutions from the same 

innovative force in order to tackle the major challenges and global 
commitments which have been undertaken.

MATERIAL 
AWARENESS

“Many tested images cannot live because they are mere 
formal games, because they are not truly adapted to the 
matter they must adorn”. Gaston Bachelard, 19421.

In an increasingly compulsive, 
non-criteria-based era of globalised im-

ages, this statement is surprisingly valid and is a clear warning of the 
danger of allowing ourselves to be seduced exclusively by these, if 
we are not to fall into the trap of constructing trivial forms dissociat-
ed from the matter chosen to express them. Bachelard also clarifies 
that “for a dream to continue with sufficient constancy to generate a 
written work, so that it is not simply the celebration of a fleeting hour, 
it must find its matter, a material element must provide it with its own 
substance, its own rule, its specific poetics”2.

These reflections, taken from an essay on the imagi-
nation of matter, could perfectly well refer us to the discipline of 
architecture. They show that for a thought to crystallize, it must 
necessarily transcend its immaterial dimension; that in order for a 
premonition, which by virtue of its intensity produces a work of archi-
tecture, and is not the product of an occurrence arising in a state of 
maximum elation, it is necessary to find the precise matter.
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succeeded in responding honestly and intelligently to all the prob-
lems it has had to face, and in the process, and whenever possible, it 
has expressed the characteristics of a particular place and time with 
grace and ingenuity. It should be made clear that this “attribution of 
human qualities to materials -honesty, intelligence, elegance, ingenu-
ity- is not intended to explain; its purpose is to heighten our aware-
ness of the materials themselves and thus to reflect on their value”6.

TIMES OF STEEL 
AND CLAY
 

The choice of a material is determined by 
the need to solve a functional problem, to 
respond to a desired shape or to produce a 
precise meaning, an aspect which is often 
forgotten at the expense of the other two, 
but as Richard Sennet reminds us, 

paraphrasing Lévi-Strauss, “symbolic value is inseparable from 
awareness of the material condition of an object”7. Coherently 
meeting these requirements calls for in-depth knowledge of its 
technical properties, expressive capacity and eloquence; three 
determining aspects in the qualification of space which allows it to 
achieve its raison d’être when, once placed, it provides an appropri-
ate response to all of them.

The soft origin of ceramics, hardened in later processes, 
is one of its most attractive qualities since it confers all the possibili-
ties of configuration and formulation of its technical characteristics. 
This particularity has made it an ideal material for continuous re-
processing and, if we consider the extraordinary lessons history has 
taught us, we can see that it has not stopped evolving over time and 
has always discovered a suitable way to do so, either by contributing 
to the solution of new problems or by proposing innovative ways of 
applying them.

However, the question that arises at the moment, in 
which awareness is being called for of the global commitment made 
at the Summit for Sustainable Development held in New York in 2015, 
and in which a set of 17 Goals to be achieved by 2030 was defined8, 
is to find out what this direction should be. The challenges we have to 
face call for a radical change, in the shortest possible time, in certain 
harmful habits which are threatening the planet. In order to be fully 
aware of this vulnerable situation, it is necessary to find, within a 
short period of time, ways to straighten out this course and, although 
it is very likely that a large part of the future solutions will come from 
science and technology, we should bear in mind all those past experi-
ences from which it is still possible to learn.

One of the most interesting episodes, and one that has 
many similarities with the current situation since it is a time of deep 
transformation, can be found in the innovations that took place 
at the end of the 19th century, when industrialised manufacturing 
processes were developed and which constitute the current basis 
of ceramic technology9. This revolution involved the mechanisation 
of all the production stages, from the processing and composition of 
raw materials, through the processes of configuration, surface treat-
ment and decoration of the pieces, and concluding with the firing 
methods, giving rise to a new generation of ceramic materials that 
was unprecedented in the history of architecture10.

Simultaneously, the rise of steel structures, which 
together with the invention of the elevator gave way to the new typol-
ogy of high-rise buildings, had a decisive impact on the construction 
industry, two of its most important consequences being the need 
to lighten enclosures and partitions, and the obligation to secure 
structures against fire, and this is where hollowed-out ceramics 
proved to be unbeatable in responding to all these demands thanks 
to the development of a very wide range of highly specialised prod-
ucts 11 (fig. 03). William le Baron Jenney, one of the main actors in 
the history of the American skyscraper, foresaw the arrival of times 
of steel and clay with which to meet the demanding challenges of 
its construction. “The hollow arch of refractory terracotta clay was 
invented, strong, light and less costly than the old methods, and 

more effective. With this material it was easy to completely cover the 
I-beam and form a flat roof that only required plastering and protec-
tion of the columns, because it could be easily moulded into the most 
convenient shapes for each purpose”12.

It is not surprising, therefore, that a great many pioneer-
ing projects in the use of these modern materials emerged in a very 
short time, but the past experiences to which I was referring are 
not so much focused on the most outstanding or most influential 
achievements of the time, which were many and important, but 
rather on highlighting, through a particular series of actions, the radi-
cal nature of certain visionary procedures and attitudes that are still 
fully valid and which can be of great help in conceiving, with the same 
innovative force, the transformation that the new times demand.

A building that congruently exemplifies this impulse is 
Louis Sullivan’s Prudential Building in Buffalo (1896) (fig. 04). The 
building proposes an enclosure built in terracotta in accordance 
with Sullivan’s theories on the organic function of ornamentation in 
architecture, incorporating floral embossing as a means of express-
ing the poetic and rational meaning of the construction13. Not only 
does he lighten the enclosure with the introduction of ceramics, but 
he also expresses this condition through his plastic proposal. To 
a large extent, this evanescent and lightweight appearance of the 
facade is achieved through the presence of the shadows contained 
in the natural forms which cover it, thus managing to dematerialise it 
and transmit the sensation that the building is protected by a vegetal 
fabric which allows the air to pass through its wicks. He gave life to 
a material as had never been seen before and Frank Lloyd Wright, 
his former collaborator, referring with respect and admiration to the 
authority with which he used terracotta, and in the face of the feeling 
that this dominion would never be achieved again, stated: “No. Mate-
rials never die. This material is only sleeping, waiting for some master 
to wake it up to life”14.

One of the most interesting contributions made with 
the aim of preventing the buildings from being consumed by 
flames, and which stands out for the uniqueness of the approach, 
is that made by Rafael Guastavino when he eliminated the problem 
at its root and replaced, wherever possible, the steel structure with 
ceramic vaults due to its proven resistance to combustion. His 
great opportunity came during the construction of the Boston Mu-
nicipal Library (1895), when Charles Follen Mc Kim, of the firm Mc 
Kim, Mead & White, discovered the advantages of his patent (fig. 
05). In his hands, this construction system, based on the intelligent 
arrangement of a simple material which was capable of assuming 
structural functions not originally foreseen - a small, thin scraper 
designed to cover surfaces - and characterised by its solidity, 
lightness in relation to the light it covers, speed of execution and 
economy of means when it was put into operation, was developed 
to a totally unexpected limit15.

Another creative manifestation which is surprisingly 
original is the invention of the trencadís technique conceived by 
Antonio Gaudí and adopted by Catalan modernist architects. This 
innovative procedure, based on the reuse of ceramic fragments for 
their ornamental application in the covering of facades, reached its 
maximum expression in the Batlló house (1906) and the Güell Park 
(1914), both in Barcelona. To make these mosaics, all kinds of plates 
and cups made of broken white china, pieces of glazed tiles and dis-
posable ceramic material were used to add chromaticism and colour 
to the sinuous walls and breathe life into them through the reflections 
of light on the glazed surfaces, with each piece adding its own par-
ticular nuance to the whole. Working with a recycled material adds 
a sublime factor to the character of the envelope because the use 
of pieces of the same colour, but from different sources, produces 
slight shades which provide a depth and warmth to the coating which 
is impossible to achieve by other means16. This is an unexpected 
enrichment resulting from the rational decision of using materials 
discarded by the industry as unusable.
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whose research lines focuses on exploring low-tech building systems 
made with local materials and traditional construction techniques. 
Part of these proposals were shown at the Venice Biennale in 2016 
with a prototype of the Droneport Project promoted by the Foster 
Foundation (fig. 07), which proposes facilities for drones, designed 
to facilitate the distribution of medical material in emerging countries 
which currently lack the adequate infrastructures.

Gaudí’s brilliant commitment to reusing unusable mate-
rial and dignifying it until it becomes the leading figure, could not 
be more in line with the times, since this behaviour is clamoured for 
through the so-called 3 R’s of ecology: reduce, reuse, recycle. Within 
this context, albeit at a slower pace than desired, solutions commit-
ted to a system based on circular economy are beginning to emerge, 
as can be seen in the project Ceramic Sustainable Urban Drainage 
System, recently completed in Benicàssim (2019) and carried out 
within the LIFE programme promoted by the European Union for ad-
aptation to climate change, and in which five different partners have 
participated: the university, technological institutes, local administra-
tion, manufacturers, and construction companies19. This proposal, 
which aimed at implementing a demonstrator to respond to soil 
sealing in cities by developing a sustainable urban drainage system, 
uses an innovative water-permeable ceramic paving stone made of 
low-commercial value tiles (fig. 08).

And the commitment to valuing what is local, which 
in Sert’s case arose from a personal reflection on the meaning of 
tradition, is now vindicated by the global urgency to find sustainable 
solutions to the problems we are facing. A claim which demands the 
restoration of common sense and the economy of means, and which 
we have rediscovered in attitudes such as that of Francis Kéré in his 
Primary School in Gando (2001) (fig. 09); a precursor project of this 
new sensitivity built against the tide in the era of greater architec-
tural excesses, which aspires to something as simple as giving an 
adequate response to the setting by using only the materials at hand. 
Fortunately, and with the help of a generation of emerging architects 
committed to sustainability, it is becoming increasingly common 
to find projects in which both the discourse and the proposals are 
coherent and of a high architectural quality of their own.

The need to create a responsible architecture which is 
consistent with social, economic and environmental factors opens 
up a new stage in which it is essential to set up alliances with all the 
sectors involved: the scientific-academic sector to research and 
determine potential new materials, the professional sector to come 
up with innovative ways of using these materials and the productive 
sector to transform these materials into concrete reality. At present, 
and thanks to the extraordinary qualities of ceramics, successful 
experiments are being carried out in the implementation of digital 
design methods, robotic manufacturing and 3D printing applied to 
the automated production of advanced ceramic systems20. The pro-
gressive incorporation of these new technologies, many of which are 
still in their experimental stage, will have an impact which is at least 
equivalent to that produced by the industrial revolution.

Since we are aware that we are facing a decisive cross-
roads if we want to meet the global commitments acquired through 
the Sustainable Development Objectives, the proposal of systemic 
responses from a holistic and interrelated vision is imperative in 
order to achieve a clear improvement in the economic, social and 
environmental integration. The challenges we face are of such mag-
nitude that disruptive visions are needed to radically transform the 
current model, and to this end it is necessary to once again vindicate 
the profound meaning of concepts such as: sustainability, resilience, 
ecology or environment, worn out to a large extent by the misuse that 
has been made of them, and sometimes causing absurd scepticism, 
when more evidence exists of how urgent it is to address them.

As far as our activity is concerned, and as we have seen 
through all these inspiring proposals, there are plenty of reasons to 
confirm that change is underway and is irreversible, but decisive and 

Ceramic materials were widely used until after the 
Second World War, after which new construction systems based on 
standardisation and prefabrication were consolidated, giving way to 
glass, steel, aluminium, or concrete. However, the so-called second-
generation architects have undertaken a critical review warning 
of the danger of forgetting the lessons learned from the humblest 
version of history, the one linked to popular wisdom, which has been 
able to build a strong identity through common sense and economy 
of means. This vindication of the vernacular, of architecture without 
architects, was not so much due to the purpose of recovering a herit-
age which was disappearing, as it was to recognize the value of the 
culture and traditions which make the places where we live unique.

One of the most lucid retrospectives, conducted 
with the aim of finding the best version of the path which allows us 
to move towards a better future, belongs to Josep Lluís Sert. He 
discovered a source of renewal inspiration in the harmony of the 
Mediterranean peoples, “the product of patience, love and time”, 
and in his architecture “born to limitations and resolved with great 
simplicity in shapes”17, which led him to use local materials in many 
of his works. Particularly fruitful was his collaboration with Joan 
Miro in the projects of his own studio in Mallorca (1956), the Maeght 
Foundation in Saint Paul de Vence (1964) and the Miró Foundation 
in Barcelona (1975). In all of them, he used ceramics as he perceived 
it to be a simple material - a piece of baked clay - but tremendously 
dignified and one of the most consistent in terms of its history and 
meaning. Among these three works, the interior and exterior hand-
made terracotta floorings of the Maeght Foundation stand out for 
their sensuality, completely impregnated with the expression of the 
craftsman who modelled them, making each of the pieces unique 
through routine and diverse movement while providing mastery of 
the trade (fig. 06).

MATERIALS 
NEVER DIE

This brief journey, conducted with the aim 
of learning from past experiences, shows 
the enormous capacity for transformation 
of ceramics and, although throughout this 
time the industry has not stopped evolving 
and conceiving new products, the 

technological base, in essence, remains the same. This is why all 
these paths taken by the great masters of architecture since the end 
of the 19th century are still an endless source of inspiration. Their 
proposals, based on the intelligent and rational use of ceramic 
materials, opened up the innovative ways of using these materials 
which, in their essence, are still valid today.

The course taken by Sullivan, committed to the use of 
the most adventurous components of his time and adopting light-
weight terracotta to squeeze it to its very end, is revealed in the figure 
of Renzo Piano, an architect with industrial hands who transforms all 
the materials he encounters. Among his most significant works are 
those made with ceramics: starting with the Ircam (1990) and the 
Rue du Meaux apartments (1991) in Paris, continuing with the Post-
damer Platz (2000) in Berlin and the New York Times (2007) and 
concluding with the Central St. Giles (2010) in London and the Botín 
Foundation (2017) in Santander. In all of them, his innovative mark is 
revealed, and the close collaboration he establishes with manufac-
turers to tackle these challenges has managed to bring this noble 
material back to life, thus allowing us to appreciate its extraordinary 
expressive potential.

Following the trail that Guastavino walked, who did more 
with less thanks to ceramic vaults, and hand in hand with technology 
through the incorporation of sophisticated design and parameter-
ized calculation programs into professional practice, there is once 
again a basis for continuing to explore the possibilities offered by a 
structural system that had supposedly been exhausted. In this field, 
renowned academic centres are conducting their own research, 
including the Block Research Group of the EHT Zürich18, one of 
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hopeful policies are still lacking to break the established inertias and 
accelerate the transition towards the new patterns of behaviour21. 
Times are coming full of opportunities behind the important trans-
formations aimed at reducing environmental impact in all processes 
and in each of the different stages of our complex work. It is evident 
that a large part of these opportunities will come from technol-
ogy, but those offering an attentive look at tradition should not be 
underestimated; if we keep to this legacy, architecture has always 
managed to be a driving force for innovation when, in investigating 
the root of the problems underlying the challenges to which we have 
to respond, it comes up against unexpected solutions.

To a great extent, these innovations have been related 
to the matter which allows to support the ideas pursued by the 
projects and to their intelligent way of disposing it according to the 
laws of construction. This is the most precise stage of the whole 
process before it becomes a reality, but it is also the one which allows 
it to be configured according to its particularities over which the 
architect should never lose control if he is to guarantee a full and 
coherent work at all scales.

“Fired clay, even if not perfectly hardened by fire, is, with the exception of 
its fragility, the most imperishable material; it lasts much longer than stone 
or metal and it even provides greater solidity and quality in its technical 

use”. Gottfried Semper, 186322.

This quality has allowed it to be one of the materials 
chosen over the centuries to give architecture its own substance, its 
own rule and its specific poetics. Few materials have such a noble 
and simple origin as ceramics, and few have developed such a wide 
and versatile spectrum of components for the purpose of protec-
tion. The times to come will bring new masters who will reawaken 
it, fascinated by the inexhaustible possibilities of technology, and 
hopefully also enriched by the common sense of tradition, with the 
aim of providing innovative solutions to ensure the greatest possible 
wellbeing, but on this occasion, moreover, taking into account those 
laws which ensure respect for the planet in order to preserve it for 
future generations.
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