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Arup, China State Construction
Engineering Corporation.

China Construction Design Institute
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ARUP'’s foresight + innovation team
foresees future urban building: A multi-
faceted structure that changes according to
users real-time needs and demands.

National
Aquatics Center
Beijing, China

One of the attractive buildings erected for the
Beijing Olympic Games in 2008 was the water
activities center. Made of ETFE (plastic material
based on natural polymer) the soap bubble-like
envelope is deceptive. Although the weight of
the material is 1% that of glass, the material is
strong, durable and, more importantly - dust
deterring. The Beijing fire department initially
hesitated to allow the use of the material
suspecting it to be inflammable, but after ARUP
convinced them that the material would shrink
away from a fire allowing smoke to escape, they
approved its use. Acoustics problems usually
appear in glass structures but this was resolved
by inner sound absorbing elements. Serving

as a backdrop for the swimming competitions,
the light-flooded photogenic structure won vast
media exposure and the design team gained
lifetime credit.

PTW Architects: China State Construction
Engineering Corporation

China Construction Design Institute
Envelope: Ignacio Fernandez Solla, Arup
Photos: Bernardo De Niz, Marcel Lam,
Frank P Palmer
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The media center of the Northern Madrid Telephone Company
includes 12 office buildings. Prominent components of the
complex are floating roofs and a double envelope made of
light louvers for wind orientation and avoiding direct sunlight
radiation. Internal selective insulated panels enable the
penetration of filtered light into internal spaces, improving
functional efficiency in accordance with strict green building
standards.

Linking the different buildings, the impressive, novel envelope
helps rebrand what was known as a “switchboard”, and today
denotes a “communications center”.

Rafael de la Hoz Architects
Envelope: Ignacio Fernandez Solla, Arup
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Achitects: Jose Maria De Lapuerta Montoya

and Carlos Asensio Alvin
Envelope: Ignacio Fernandez Solla, Arup
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Zaha Hadid + Arup
Ignacio Fernandez Solla, Arup
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Pavilion Bridge,
Zaragoza Expo
Spain, 2008

An outcome of the international expo
competition held in Spain in 2008, the
pedestrian bridge also serves temporary
exhibitions. The construction is supported by
four pillars, serving both as a construction
component and a means of space
organization. The winding diamond cut
envelope is characteristic of Zaha Hadid;
each of her buildings arouses enormous
interest, thanks to their amorphous form.

Architects: Zaha Hadid & Arup

Envelope: Ignacio Fernandez Solla, Arup
Photos: FG+SG Fotografia de Arquitectura
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Campus Palmas
Altas, Seville,
Spain

Made of seven office buildings consisting of
three to five storeys, the complex is organized
along an axis of squares. Shaded by a system
of floating roofs, the envelope is made of
bi-directional light louvers for wind orientation
and prevention of horizontal sunlight radiation.
Artificial lighting at night affords an impressively
designed presence. Since five of the seven
buildings are occupied by the Abengoa - an
international company dealing with research and
development of sustainable products, the green
envelope well expresses its content.

Achitects: Jose Maria de Lapuerta Montoya
and Carlos Asensio Alvin

Envelope: Ignacio Fernandez Solla, Arup
Photos: Victor Sajara
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Achitects: Jose Maria De Lapuerta Montoya

and Carlos Asensio Alvin
Envelope: Ignacio Fernandez Solla, Arup
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As opposed to the packaging of a product,
which categorically separates it from its
surroundings, architecture is expected to
maintain a dynamic dialog between these
two fields. For beyond its “private” roles, the
building is also a means to creating a public
domain.

This generates a situation whereby the
permeability of the envelope is no less
significant than its opacity. This quality is
achieved through the openings - windows,
doors, transparency, and so on, by means
of which the outside is brought inside - by
subtly determining the nature of the activities
that take place together and separately in
each area.

For instance, a garden near the fence of a
graveyard is different from a garden in the
vicinity of the Supreme Court. Both involve
awe, but in one of them it is more difficult to
hold a dialog with the inhabitants - and | am
not referring to the Supreme Court.

It is commonly thought that the attitude to
the envelope as packaging has only evolved
in recent years with the development of CAD
(computer-aided design). However, it was
already in 1952, when the Michigan State
University was the first academic institution
in the U.S. to grant a degree in packaging
engineering. Studies included the handling
of all structural functions intended to convey
static force during storage, marketing and
transportation, and a relatively new field -
packaging design - until then in the hands of
graphic designers alone.

Unlike packaging engineering that focuses
mainly on the construction of the package,
its materials and the sophistication inherent
in the packaging machines - the design
primarily focuses on informative data which
is directly or indirectly conveyed through
form, color, texture, and graphics.

In this context it is important to note the
labeling chapter that later created the terms
“brand”, and "re-branding" - two recent
aspects central to the rating era, inherent
in architecture, and more accurately in the
design of building envelopes. This mainly
relates to marketing the building, as well
as marketing the architects, who in this
way gain a place on the internet, followed
by publication in leading architectural
magazines - and excuse us for our
insignificant part in this .
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The term ‘brand’ expresses all the attitudes,
sensations and perceptions attributed to a
product, person or entity, whether in relation
to a concrete object or an abstract idea.
The goal of branding is to attribute values
perceived as positive to a brand, whether
they exist or not.

This marketing dimension, which actually
determines the contemporary state of
architecture, not only destroys the difference
between the real and the imaginary, but
also blurs the balance between the private
and the public. The building is no longer an
integral part of an accumulative fabric, but
a self labeling cry (perhaps even a scream)
“look at me, I'm here”.

In this atmosphere, a new engineering
profession has developed in recent
years - the envelope designer. Since this
function must be supported by engineering
technology, it is naturally located in
engineering consultants' offices - a leader in
this field is the ARUP firm, responsible for
many complex constructions - among which
are buildings by archistars such as Zaha
Hadid, Norman Foster, Richard Rogers,
Chipperfield, Renzo Piano and many others.

Interestingly, the starting point of such
envelopes is always an architectural "need”,
like the trendy green-eyed building, as if
there is really an obligatory connection
between all that and the resulting amorphous
buildings.

Trying to exploit this architectural demand,
the Foresight and Innovation Team at ARUP
has already developed a futuristic model
under the title “the living building”.

This multi-purpose building, intended (as
stated) to “integrate into the urban fabric”,
was designed in accordance with the
demographic forecast for 2050, according
to which most of the world’s population -
approximately nine billion - will be living
in cities. Based on futuristic paintings by
various artists, the structure is expected
to supply food and generate energy by
photovoltaic collectors and algae pools for
biofuel. “We are not trying to determine the

look of buildings in thirty years’ time, says
company consultant, Josef Hargrave, only
to provide inspiration for what is likely to
happen.”

This brings us to the cardinal question - to
whom does the building belong? To the
property owner, the public, the engineers,
the architect or the builder - each of whom
are driven by the strongest of marketing
interests.

The immediate answer is - to the property
owner of course, the one who paid,
dreamed and strove, then hired an architect
who dreamed and strove, challenging all
budgets and constraints until, best case
scenario, he managed to build something
reminiscent of preliminary drawings, worst
case scenario, an outcome of the City
Licensing Department's mood.

The truth is that the building and its
relationship to the environment are no
more than a random mutation based on
the urban master plan, most components
of which relate solely to public interests,
provided, of course (completely unrealistic),
that whoever designed it has managed to
avoid meaningless fashion - which is where
the problem starts, when the form of the
package becomes more important than its
essence.

The misleading comparison between a
package of a product and that of a building,
well expresses the abandoning of the
traditional architectural approach whereby
the envelope is seen as an integral part
of the building. This explains why the
experimental activity conducted in all
“futuristic research units” (perceived as
“architectural progress”) is attempting to
resolve non-existent problems, letting go of
the conventional paradigm that has proved
itself for thousands of years.

Between us, buildings are not meant to
produce energy, improve grey water or
provide food for their tenants. Moreover, all
these trendy experiments actually shorten
the shelf life of the building and, in terms of
functioning - ithas notbeen proven anywhere
that amorphous buildings get better results
than those effortlessly achieved through
conventional effective architecture. A simple
and straightforward building with one or two
beauty spots, without freckles or - in the
prevailing case - acne.



the emperor's
new clothes

ami ran

building envelopes in
a rating era

A side-effect of contemporary architecture is reflected in the tendency to
treat a building as a designed industrial product. The contents don'’t really
matter as long as the packaging is beautiful, intriguing and appealing to the
eye. There are several reasons for this - most notably: the need to elevate
conventional construction methods to computer aided construction, in
order to realize the complicated outcomes of parametric design, and; the
increasing marketing role of a building in a rating culture.

Increasing rating and industrialization
construction have become cardinal factors
in building design, and more accurately, the
building envelope. Consequently, the role
of the building in creating the environment
has changed, particularly in defining the
relationship between the private and the
public. A situation that raises the question of
to whom the building actually belongs.

In order to understand the difference
between an industrialized product that is
not subjected to place, and a building that
grows out of the place, it is suggested we
compare a package of a product and the
envelope of a building.

Packaging is usually defined as a technology
for binding and protecting a product for
distribution, storage, sale and use. Bearing
this in mind, packaging involves several
main functions:

- Maintaining the integrity of the product,
protecting it from penetration (inward)
or from dispersal (outward), crushing or
collapsing.

- Enabling safe, economically viable
inclusion and stacking for storage, sale
display, charging and transporting from
place to place.

- Labeling the product for quick and easy
identification, conveying clear information
about its components, character and
behavior.

- Ensuring optimal maintenance.

Since packaging always reflects the spirit
of the time - consumer habits, available

materials and technology - it has great
historical value - pottery, glass, woven
baskets, paper or cardboard - each having
its own peak period and development
processes. Thus, the Industrial Revolution
that began in the late 18th century introduced
cast iron products, while the multi-purpose
plastic industry that developed in the 20th
century has since dominated all areas of
life, especially packaging methods, from
life-extending drugs to life-shortening toxic
waste.

One of the important features of a product
is its shelf life. That is - the time that passes
from its production date to its date of expiry.
Shelf life of a product is usually determined
by chemical processes - primarily oxidation
(corrosion) that weakens the material’s
capacity to protect the product. In order
to improve the shelf life of the package,
sealants are added to reduce oxygen-rich
air spaces, the most common are polymers -
compounds derived from covalent bonding.

Natural polymers are proteins, nucleic acids,
starch and cellulose, while artificial polymers
that are used every day in all types of
industry - constitute all kinds of plastic, most
notably polyethylene, polyamide (nylon) and
polycarbonate common to the transparent
packaging industry - jars, bottles and discs.

Over and above the role of preventing
pressing, stretching and collapsing forces
- product packaging serves to convey
information not only about the purpose of
the building, but also about human activity.

As far as functional creativity is concerned,
the design of an envelope combines
knowledge, science, technology and art.
This process involves the formulation and
assessment of ideas, turning them into a
tangible product - which optimally reconciles
purpose and form.

To this end, user needs are taken into
account. Namely, comfort and preferences,
as well as, and in particular, the needs of the
manufacturer, who uses the packaging in
order to distribute his wares while conveying
marketing messages.

The best example of this is the process of
branding, particularly re-branding, which is
now prevalent in all areas of life - from Elite’s
“chocolate cow” to the political party “There
is a Future”. All in the framework of feverishly
changing fashions, reflected in statements
such as: “We’ve changed the packaging but
the product remains the same”.

All these components naturally characterize
architecture, with the important addition of
two essential facts that distinguish buildings
from other products: one - shelf life - that
stems from the fact that a building is not
supposed to be transported, on the contrary
- its great advantage is that it remains stable
and endures over time; and second - over
and above the role of the envelope as a
buffer between interior and exterior, it also
defines the most important social component
- the difference between the private and the
public. This synergic value distinguishes the
envelope from a product's packaging.
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