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The Piece and the Entirety
Scale 3

what I see when I look at…
while browsing the website of one of the co-authors of the FRAME building in Brussels, we became aware of an unsettling situation: the images of apparently static
buildings and cities suddenly come to life. A flock of birds takes flight in the middle
of a square, the tops of the trees sway gently from the effect of the wind; a surface
of water ripples due to the effects of the breeze; a procession of cars, trucks and
people circulates with deliberation along a great avenue; curtains wave without
any human presence involved. we are unable to say whether the architectures
that we have just witnessed are real or virtual. But we know for sure that some
are and others are not. we wonder what there could be between the leaves of
the real trees in motion and the virtual curtain wall that reflects an urban mirage.
(directors’ note)
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The observation and examination of the constructive detail is a charac
teristic exercise of our time: the zoom as identification of the whole. Con
struction detail is understood here as a unit that conceptually supports an
architectural fragment. 1 This third section therefore reviews the evolution
of the field of construction over the last decades and, with it, the ability of
the architectural fragment (the piece) to explain the nature and identity
of the entirety. Again in the European context, it addresses systems and
construction materialities at the service of cosmetic techniques, again
confronting the regionalist and local with industrialized and globalized
techniques—in short, a new version of the debate between subjectivity
and objectivity, on the basis of the definition of an expanded materiality.
The study of the fragment reveals that the discipline today simulta
neously explores a new materiality, revises known materials, integrates
new techniques and, in particular, reviews the link between humankind
and architecture, and that of both with the climate and environmental bal
ance. Past and present become available for the articulation of languages,
of moments, with few concessions to utopia.
This section also includes “threedimensional poems”, a contribution
from the field of contemporary art with a poetic and rational, almost sci
entific, vocation, where “matter is the hinge between the mental and the
physical”.
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During the last few decades building technology has oscillated—among
other lines—between the paths traced by Reyner Banham’s Theory and Design in the First Machine Age (1960) and The Architecture of the Well-Tempered
Environment (1969) and, years later, by Kenneth Frampton’s Studies in Tectonic Culture (1995). These books have succeeded in framing the scope of
technological understanding within architectural culture for the last few
years. While Banham championed technological progress and studied how
new building technologies—specifically mechanical climatecontrol tech
nology—were transforming orthodox architectural parameters, Framp
ton’s critical regionalism, a reaction to generic global modern technolo
gies, insisted on architecture’s connection to place and local technology,
and the mechanical gravitational nature of its tectonics.
Interestingly these two lines of thought have proved to a large extent to
be right. On the one hand, as Banham noted, there has been a strong move
towards industrial production and standardization which has attuned ma
terials and building systems to a worldwide manufacturing network. This
has been paralleled by a tendency towards an oppressive building reg
ulation framework. These two questions have propelled prefabrication,
specialization of components and nonqualified assembly in an uncritical
way. This trend has been biased—spurred by sustainability and climate
change—by a growing interest in zeroenergy buildings, which has moti
vated a shift towards insulated and airtight envelopes and efficient me
chanical systems, directing industrialized building systems towards ther
modynamics. This move towards industrialization and energy efficiency is
offset by a symmetrical and opposite tendency—championed by Framp
ton’s critical regionalism—towards local traditions and technologies.
Overriding the building industries’ material inertias, this essay pres
ents five perspectives that shed light on a more promising material ap
proach, attuned not only to ecological and social demands, but also to
human desires for health and comfort, promising a built environment of
ecological emancipation and sensorial intensity.
In contrast to the marketdriven global mainstream building practic
es, material atmospheres explores a material culture specific to a place and
climate. If building materials are connected to climatic performance, the
technological choice depends on an array of questions such as weight, po
rosity, colour, etc., which not only have thermodynamic implications—con
ductivity, thermal inertia or reflectivity—but also, more importantly, archi
tectural qualities. Furthermore the choice of materials is complemented by
material assembly, as there is a connection between the intrinsic qualities
of chosen materials and the performance of their assemblage, establish
ing a selfsimilar fractal link between the microscopic scale of materials
and the building scale. What is at stake is an understanding of tectonics
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that transcends structural performance and embraces thermodynamics,
introducing a new set of scales.
Similarly, architecture has a territorial dimension that transcends the
material object to embrace the ecological geographies with which it is in
terconnected. This gives a territorial dimension to architecture that links
building systems to the natural and artificial sources from which their ma
terial components are obtained. Material choice activates a territorial material ecology that breaks down the objectbased understanding architec
tural culture has ascribed to buildings until now.
Architecture should not only be synchronized with biogeological cy
cles but also with the times and rhythms of briefs and users. This question,
which is central nowadays, is not only connected to a laissezfaire economy
that requires mutating interiors, but more importantly to the durability of
buildings and their capacity to adapt to changing requirements over time.
Material infrastructures are connected to both the paradigms of flexibility
and resilience. While flexibility adapts to change through mutability, seek
ing out spaces that expand and contract in time, resilient buildings adapt
to change through stability, defining stable spaces that can house differ
ent programmes.
The everincreasing technological sophistication underlying building
culture is, however, balanced by a renewed interest in primitivist lowcost
technologies, adopting ageold construction techniques to generate pas
sive, environmentallyaware buildings. This approach shows the potential
of basic structures and materials—such as rammed earth, natural stone,
wooden constructions and ceramic structures—to offer a renewed per
formance. A newold building technology which, overlaying traditional
monomaterial systems with a technical approach, is superseding the so
phisticated technologies of active buildings with simpler passive build
ings. This new trend, which blends the local and artisanal with the global
and technological, is consistent with an architecture technology approach
which unveils an underlying material ethics.
Last and not least, architecture’s material culture manifests a growing
concern for the human body, which is becoming one of the core questions
in architecture. This interest in the human body was initially incorporated
into architecture through the fields of public health and comfort. However,
this emphasis on physiology began in the 1960s to be complemented by the
growing interest in perception, which, transcending architecture’s visual
predominance, introduced a phenomenological search for holistic multi
sensory aesthetic experience. Material bodies focus on this interest in the
human body, showing how material culture and environmental technolo
gies have the capacity to generate atmospheres that have a clear influence
on the perception and wellbeing of users inside a building.
JAVIER gARCíA-gERMáN & MIQUEl RoDRígUEZ
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Fig. 1a

Fig. 1b

Fig. 1c

Fig. 1d

Fig. 1e

Material Atmospheres

Any building, as a material construct, interacts with the local climate to
create a particular microclimate inside and around a building. This spon
taneous interaction generates a variety of atmospheres that vary in tem
perature, humidity or luminosity according to the spatial and material
lineaments of the building.
These climatic interactions occur spontaneously but can also be in
tentionally designed. The flows of dissipating energy can be designed to
achieve specific atmospheric effects. For instance, heat flows need to be
harnessed, stored and dissipated when desired, and the materiality and
spatial arrangement of the building plays an essential role in the design
of heat flow patterns in its interior throughout the day.
From the most primitive North African climatic typologies to the
technologicallyenhanced radiant concrete walls of SANAA’s Zollverein
School of Management, or the programmatic arrangement of Baukunst +
Bruther’s Life Science building in Lausanne, the spatial and material ar
rangement of these buildings has been organized to dissipate energy in a
given way. Architectural parameters—space, matter, environmental tech
nology and programme—have been precisely orchestrated to generate
specific climatic conditions.
Baukunst + Bruther’s Life Science building does not only rely on spe
cific thermodynamic devices, like the glazed gallery that envelopes the
building. Its onionring concentric arrangement—the labs are located in
the centre, the lecture rooms in the next ring and the glazed gallery in the
outer ring—conflates programme and space in a convergent strategy that
overlaps architectural and thermodynamic questions.

Figs. 1a & 1b
Maison latapie, Floirac,
1993, lacaton & Vassal.
Figs. 1c & 1d
“Architecture without
Architects”, 1964,
Bernard Rudofsky.
Fig. 1e
Elevation of active
insulated walls, School
of Management and
Design, Zollverein, 2003,
Transsolar.
Fig. 1f
School of Management
and Design, Zollverein,
2006, Sanaa.
Fig. 1g
Haus Rauch, Schlins,
2008, Roger Boltshauser
+ Martin Rauch.
Figs. 1h & 1i
ICTA-ICP research centre,
UAB, Cerdanyola del
Vallès, H Arquitectes +
DATAAE.

life Science building UNIl-EPFl campus, 2020, Baukunst + Bruther.

Fig. 1f

Fig. 1g

Fig. 1h

Fig. 1i

88

QUADERNS 272

JAVIER gARCíA-gERMáN & MIQUEl RoDRígUEZ

89

2

Fig. 2a

Fig. 2b

Fig. 2c

Fig. 2d

Fig. 2e

Fig. 2f

Fig. 2g
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Material Ecologies

Natural ecosystems work according to laws that cycle material flows fol
lowing a closed process, where outputs become raw matter for the next
material input. Attuning building processes to natural dynamics requires
using organic building materials, which form a part of geoecological spa
tiotemporal cycles. The current interest in wood or earth as building mate
rials responds to this demand to synchronize building cycles with natural
cycles. The work developed by the ETH Zurich Block Research Group is
noteworthy, as it explores the use of wood, stone and other nonprocessed
materials in different structural typologies. This logic also underlies the
emergence of biotech building materials—such as the organic bricks pro
duced by Ecovative, biologically cemented through fungal growth—that
are grown biologically from organic materials.
Human ecologies need to replicate nonhuman closed loops. The need
for closed industrial loops should not limit building materials to natural
or organic biodegradable materials. Synthetic materials can also be used
as long as they can be reintroduced in industrial cycles. This idea is at
the core of Rotor, a cooperative design practice located in Brussels that
investigates the organization of the material environment and has created
Rotor Deconstruction, a spinoff focused on the deconstruction and reuse
of building components.
The deconstruction and reuse of building systems also requires us
to decouple building systems and to arrange them in independent layers
according to their life cycles. This idea is crucial as it serves to assemble
and disassemble building systems independently from each other and rein
troduce them in urban mining dynamics.
Shigeru Ban’s Tamedia AG office building in Zurich proposes a struc
tural frame which is paradigmatic of closed material flow cycles. The fact
that the building has a prefabricated timber frame using 2,000 m3 of CNC
precisionmilled spruce wood is reinforced by its primitive assemblage
process which, instead of using screws, nails or steel connectors, makes
use of special dowels made of beech plywood for ease of disassembly,
eventually enabling the reintroduction of its components into urban min
ing processes.
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Fig. 2a
ETH Zurich Pavilion, NyC,
2015, Block Research
group.
Fig. 2b
BBConstrumat,
communal areas,
Barcelona, 2019, Josep
Ferrando Architecture.
Fig. 2c
Swiss Sound Pavilion,
Hannover, 2000, Peter
Zumthor.
Fig. 2d
How Buildings Learn: What
Happens After They’re Built,
1994, Steward Brand.
Fig. 2e
True Talker Pavilion,
Amsterdam, 2016,
Studioninedots.
Fig. 2f
Plateforme réemploi,
Brussels, 2019, Rotor.
Fig. 2g
Armadillo vault, Venice
Biennale, 2016, Block
Research group.

Tamedia building, 2013, Shigeru Ban.
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Fig. 3a

Fig. 3b

Fig. 3c

Fig. 3d

Fig. 3e

Fig. 3f

Fig. 3g
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Material Infrastructures

The openbuilding paradigm developed by John Habraken in the 1960s
shed light on the contemporary need for durable and robust buildings
that adapt to changing requirements over time. Habraken’s work rational
ized the mutating architecture proposed by Cedric Price or Archigram in
paradigmatic projects such as the Fun Palace (1961) or Plugin City (1964),
proposing a clear agenda for adapting the inherent stability of buildings
to changing demands. The dialectics of support versus infill allowed for a
sequenced spatial strategy compatible with mainstream building arrange
ments, enabling architecture to be managed over time. These ideas are still
present, and an array of recent buildings, such as NEXT21 in Osaka and
NEST (Next Evolution in Sustainable Building Technologies) in Düben
dorf, research building technologies that enable the dichotomy between
support and infill.
However, the interest in buildings as open infrastructures is not lim
ited to the dialectics between stable structures and exchangeable compo
nents. This idea was presented decades ago by Herman Hertzberger, who
pointed out the capacity of historical buildings—such as Venetian palaz
zos or Jaisalmer’s havelis—to adapt to changing uses through the neutral
geometry of their rooms’ stability.
This question is present in the contemporary search for architectural
layouts which, in their indeterminacy, have the capacity to house a variety
of uses. The interest in a simple and neutral architecture is connected to
its capacity to articulate generic spaces that will have the capacity to adapt
to unanticipated future uses. The work of practices such as Lacaton & Vas
sal, OFFICE and MUOTO has explored during recent years the capacity of
uniform generic spatial grids to produce a nonspecific and undetermined
architecture that can adapt to changing requirements.
Is there a specific materiality and technology of open buildings? Is
there an infrastructural tectonics that attunes building processes with
changing uses? Steward Brandt’s shearing layers offer an interesting strat
egy that overlays building layers according to their durability, introducing
an unfinished aesthetic which is at the core of this question.
Practices such as French MUOTO opt for simple and durable build
ing strategies that are coherent with an infrastructural materiality that is
more necessary than ever. MUOTO’s public condenser in Paris Saclay un
derlines the need for durable architectural strategies. This building has
been conceived as a minimal structure, using rough materials, robust and
longlasting techniques, deploying very simple building technologies that
are lasting and do not require complicated maintenance, highlighting the
material tectonics open buildings need.
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Fig. 3a
EMPA Nest building,
Zurich, 2016, gramazio
Kohler, Ing. Joseph
Schwartz.
Fig. 3b
Takara Beautilion, osaka,
1970, Kisho Kurokawa.
Fig. 3c
Smart living lab,
Fribourg, 2019, Behnisch
+ Partner.
Fig. 3d
open building, 1961, John
Habraken.
Fig. 3e
Fun Palace, london,
1965, Cedric Price.
Fig. 3f
School of architecture,
Nantes, 2009, lacaton
& Vassal.
Fig. 3g
Hofacker school building,
Zurich, 2020, E2A.

Public condenser, 2016, MUoTo.
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Fig. 4a

Fig. 4b

Fig. 4c

Fig. 4d

Fig. 4f

Fig. 4g
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Material Ethics

Contemporary tectonics display contradictory tendencies. The everin
creasing technological sophistication of industrial prefabricated building
processes and energyefficient ecotech buildings is currently balanced by
a renewed interest in primitivist lowcost technologies.
The material strategies used by practices such as TED’A Architects,
Anna Heringer and Francis Kéré employ building techniques such as load
bearing rammedearth walls or brick masonry, thereby boosting local and
artisanal practices. The building procedures they use are in keeping with
the appropriate technology movement, deploying a technological appara
tus in keeping with its economic and social context.
Heringer’s work is paradigmatic of these practices, which deploy a
counterglobalization agenda. The DESI Training Center in Rudrapur
(2010) is a vocational school for electrical training in a rural area in Bangla
desh. It is built with the traditional rammedearth and bamboo techniques
which are typical of this region. However, they have been upgraded with
Western technology to improve their resistance to humidity. The build
ing’s foundations are rendered with cement plaster, and a double sheet
of locally available polyethylene waterproofs the roof, making the build
ing last longer and reducing maintenance requirements. This project is a
clear example of an architectural practice that aims to communicate and
develop knowledge and skills within the local population so that they can
make the best possible use of their available resources. Historic building
techniques are developed and improved, and the skills passed on to local
tradesmen.
Nonetheless, these nostalgiadriven regional positions, even though
they are very necessary in their regional contexts, cannot be widely used,
as they are not applicable to massive housing developments in urban ag
glomerations. They need to be addressed by an optimistic approach that
combines ageold techniques with industrial procedures to produce a cos
mopolitan and multicultural material ethic.
Brandlhuber’s Antivilla in Potsdam deploys an architectural strategy
that departs from sophisticated starsystem tectonics to show the mate
rial crudeness of building processes. In this transformation of an exist
ing warehouse into a suburban house, the original building elements are
upgraded with very simple architectural interventions that transform this
banal industrial architecture with a coarse but optimistic ethical domestic
ity, bringing a cosmopolitan perspective to traditional building procedures.
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Fig. 4a
Chai Viticole, Vauvert,
1998, gilles Perraudin.
Fig. 4b
Can Jordi i n’Àfrica,
Montuïri, Mallorca, 2016,
TEd’A arquitectes.
Fig. 4c
Primary school, gando,
2001, Kéré architecture.
Fig. 4d
Meti school, Rudrapur,
2005, Anna Heringer +
Eike Roswag.
Fig. 4e
Tanzhaus, Zurich, 2020,
Barozzi / Veiga.
Fig. 4f
Haus Rauch, Schlins,
2008, Roger Boltshauser
(spec. Martin Rauch).
Fig. 4g
Ricola storage building,
laufen, 2014, Herzog &
de Meuron (spec. Martin
Rauch).

Antivilla, 2014, Brandlhuber + Emde, Burlon.
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Fig. 5a

Fig. 5b

Fig. 5c

Fig. 5d

Fig. 5e

Fig. 5f

Fig. 5g

Material Bodies

Even though the human body was incorporated into architecture through
the fields of public health and hygiene, and later through the paradigm of
comfort, this initial focus on physiology was decades later complemented
by an interest in psychology that introduced a sensorial dimension, com
bining body and mind.
Recent studies are questioning Freud’s strict separation of body and
mind, revealing the fact that the psychological reactions of the body are
connected to the physiological, creating a continuity of environment, soma
and human perception. These advances will, in the not too distant future,
serve to design environments with precise knowledge of the reactions that
atmospheric effects bring about in the human body.
The design of atmospheres has been principally explored during re
cent years through art installations and expo pavilions. It is important to
point out the work developed by artist Olafur Eliasson who, in wellknown
installations such as Beauty (1993) or The Weather Project (Tate Modern
2003), showed the capacity of atmosphere to induce a specific aesthetic
sensorial experience.
Within the field of architecture, Philippe Rahm has developed a series
of installations, such as Hormonorium for the Swiss Pavilion at the Venice
Biennale 2002, in which he critically explores the connections between
atmosphere and the human body, underlining the importance of nonvisible
phenomena in architectural experience.
Terrain’s Austrian Pavilion for the Milan Expo 2015, though still part
of this series of architectural and artistic experiments, can be considered
one of the first examples of the atmospheric being generated by means
of built elements—in this case, the interaction between a body of plants
and trees, and a temporary construction that forms a patio—instead of
using special effects. The proposal introduced a fragment of a European
forest into the Expo. This biological graft attempted not only to show visi
tors the Austrian landscape, but also to demonstrate the lower tempera
tures induced by this patch of European forest, overlapping exhibition
programme, human wellbeing and sensorial experience.

Fig. 5a
Blur building, Swiss Expo,
yverdon-les-Bains, 2002,
Diller Scofidio + Renfro.
Fig. 5b
Fog Assembly, Palais de
Versailles, 2016, olafur
Eliasson.
Figs. 5c & 5d
Thermally Active Surfaces
in Architecture, 2010,
Kiel Moe.
Fig. 5e
Design with Climate, 1963,
Victor + Aladar olgyay.
Fig. 5f
Porch building,
CoNCyTEC office
competition, lima, 2015,
Javier garcía-germán +
TAAs.
Fig. 5g
“Hormonorium”, Swiss
Pavilion, Venice Biennale,
2002, Décosterd & Rahm.

Austrian Pavilion, Milan Expo, 2015, Klaus loenhart (Terrain).
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