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ARCHITECTURE IN METAL

Towards a dialogue between industry and crafts

ERER
T ST ZEME

Associated to concepts of lightness, speed and
industrialisation, the connection between steel
and architectural production has strengthened
and intensified since the second half of nineteenth
century, allowing for the manufacturing in large
quantities when necessary. The nature of steel
construction has the capacity to accelerate
construction processes, providing rapid response to
growth or reconstruction of cities, in addition to its
structural relation of optimisation of spatial usage
of consolidated urban areas, steel structures have
been involved major architectural productions in the
last 150 years. (Image 1)

From the use of steel as linear elements, to
its ability to work in tension; from conventional
applications, to complex building solutions; steel
structures extend the range of formal and spatial
possibilities. Whether it be visible, or hidden, steel
structure is able to free floor-spaces, provide for
large spans and cantilevers, hanging or suspending
various elements, and above all allow for great
heights; consecrating the verticality as a typology
indissolubly linked to modernity.

Today, only the need for fire protection limits the
expressive possibilities and the role of steel in formal
and spatial definition of architecture. The steel
alone does not provide the necessary guarantees
of stability in case of fire, and this requires the
need for cladding and protective solutions, hence
conditioning the expressive and visual possibilities
offered by metal structures.

Steel has not only provided solutions for structural
requirements, but when combined with other metal
elements, has also been present in the building
envelopes contributing to define the image of the
architecture. While copper, bronze or zinc had
always been used in roof coverings or finishing,
there had been few examples of steel castings
precast present on building fagades in the turn of
the nineteenth century into the twentieth. It is not
until the second and third decades of the twentieth
century when the first steel fagade systems were
patented'"?, and early development of prefabricated
houses were constructed with metal fagcades.

In 1926, Georg Muche, assisted by Richard Paulik,
from the Walter Gropius Office, built the prototype
of a house with a steel structure and modular wall

e

v

panels clad with sheet steel. The early example
of modular prefabricated system and fagade
panels, is expanded by Walter Gropius, firstly in
the project of Stutgart Kleinhaus (1927) and later
in residential designs for Hirsch Kupfer Copper
Berlin. The prefabrication system of these houses
were designed with facade panels, consisting of
exterior-facing corrugated sheet copper cladding,
and interior-facing corrugated sheet aluminium. It
allowed for a spatially flexible house, expanding
and contracting when needed, all produced in
factories, delivered and moved by trucks. The truly
innovative solution represents a turning point in
the architectural innovation, so important for later
developments. (Image 2)

Although were Buckminster Fuller with the
Dymaixon houses in 1944, the Wichita House in
1947, and finally, Jean Prouvé with les Maisons
Tropicales in 1949 who consolidate the use of
aluminum in architectural, notably, Jean Prouvé was
who developed more accurately the characteristics
and requirements of the fagcade panel and profile
elements that became the curtain wall. Example of
this can be seen in the Maison du Peuple facade
in Clinchy (1936-1939), or the aluminum extruded
profiles and facade panels of the Fédération du
applied Batiment (1953-1954) and in the housing
of Mozart (1953-1954) square in Paris. (Image 3,
Image 4)

Soon, the development and incorporation of different
types of metals, such as titanium, bronze, copper,
and zinc, gave way to numerous metallic coating
systems and enclosure designs, which continue to
be present today.

With challenges such as optimisation of
manufacturing and application, corrosive related
durability issues, as well as the sealing of building
envelopes, many systems and patents have been
developed. Supported by steel’s advantages like
malleability; its ability to be folded, punched, or
textured with finishes, and finally along with the
development of digital fabrication methodologies,
steel had increased the scope of architectural
possibilities. Furthermore, these systems have
radically transformed the construction procedures,
and with them, the philosophy, concept and
organisation of the construction site itself.
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The possibility of reuse or disassembly, reversibility
and transformation of spaces contribute to
revitalise the idea of the building as a monument,
to understand it as an organism in continuous
evolution. The reconfigurable architectural space
generates questions associated with spatial
authorship, placing architects and their tools in a
radically more open and dynamic position.

Yet at the same time, the construction processes of
steel and metal architectures increasingly reinforce
the systems of predesigned and prefabricated
objects. Structures, partitions, and cladding
are incorporated but are not produced on site,
introducing new conditions and possibilities in the
temporal and spatial organisation of the architectural
work, issues that inevitably impact and affect major
project decisions.

Nowadays, digital calculation and numerical control
software systems make possible the realisation
of almost all forms and surfaces with metallic
elements. These advances optimise fabrication
processes, and have facilitated the emergence of
an even greater formal and expressive repertoire.
However, they have also brought the construction of
arbitrary shapes, absurd structures and banal use of
the expressive possibilities.

Paradoxically, the obsession and fascination in the
construction of increasingly complex shapes that
these systems let conceive and resolve, has been
what has most contributed to “increase in the gap
between the space which can be represented, and
space which can be effectively built” '*! . Hence,
the increase of formal complexity, the greater the
technology required for both design and fabrication
of its components, thus placing these before the
techniques and procedures of traditional manual
labour and craft.

It is precisely in this tension, between the different
phases of the spatial production, where the
architectural design plays a crucial role. Architecture
has the ability to influence and consolidate the
space between industry and traditional crafts.
The project can define and propose a method
of materialisation, able to zoom and enhance
technological capabilities, yet utilising existing
traditional industrial resources, in the construction
of the built environment. Therefore, enlivening the

Image1 William LeBaron Jenney, Home Insurance
Building. Chicago, 1895, the first building contructed
with steel structure

Source: unknown

Image2 W. Gropius, Copper Houses. Berlin, 1931.
Source: Faber and Faber (http://www.faber.co.uk/)

Image3 Buckminster Fuller, Dymaixon House. 1944
Source: Bucky and the Dymaxion © Bettmann/Corbis
via britannicacom.jpg

Image4 J. Prouvé, Maisons Tropicales. Brazzaville,
1951

Source: lesmaisonstropicales.blogspot.com LMT
10_twoo houses in brazzaville 1951

sense of cultural value, and the knowledge and
expertise of its places where architectures operate.

One of the most important and urgent challenges
for industrialisation is the urgent need to reduce
consumption of non-renewable energy and emission
of greenhouse gas. In this respect, metallic
materials already offer significant advantages: 50%
of new steel comes from of scrap metal smelting;
almost all their products allow reuse, disassembly
and transportation with low waste production.
Nevertheless, the processes for obtaining raw
materials for producing metal components still
consume a lot of non-renewable energy, while also
generating contaminating residues.

Therefore, through responsible use of the metals,
a production that ensures long-term durability of
the products, as well as the reuse and recycling
at the end-of-life of the components, will certainly
ensure the rapid development of metallic materials
for construction, offering many new advantages and
opportunities for the future built environment.
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Overview
BEiA

1. Definition

A metal (from Greek “péraAAov” — métallon, “mine, quarry, metal’[1][2]) is a solid material (an ele-
ment, compound, or alloy) that is typically hard, opaque, shiny, and features good electrical and ther-
mal conductivity. Metals are generally malleable — that is, they can be hammered or pressed per-
manently out of shape without breaking or cracking — as well as fusible (able to be fused or melted)
and ductile (able to be drawn out into a thin wire).[3] 91 of the 118 elements in the periodic table are

metals.

Metals in general have high electrical conductivity, high thermal conductivity, and high density. Typ-
ically they are malleable and ductile, deforming under stress without cleaving.[4] In terms of optical
properties, metals are shiny and lustrous. Sheets of metal beyond a few micrometres in thickness ap-

pear opaque, but gold leaf transmits green light.

1. EX
(EFEBP SEuétalov, BX T~ AR €8 ") E—MEENXF. B, FEB. A5 S8E. SANYE. £F
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2. Categories

Base Metal

In chemistry, the term base metal is used
informally to refer to a metal that oxi-
dises or corrodes relatively easily, and
reacts variably with dilute hydrochloric
acid (HCI) to form hydrogen. Examples
include iron, nickel, lead and zinc. Copper
is considered a base metal as it oxidises
relatively easily, although it does not react
with HCI. It is commonly used in opposi-

tion to noble metal.

In alchemy, a base metal was a com-
mon and inexpensive metal, as opposed
to precious metals, mainly gold and silver.
A longtime goal of the alchemists was the
transmutation of base metals into pre-

cious metals.

In numismatics, coins in the past derived
their value primarily from the precious
metal content. Most modern currencies
are fiat currency, allowing the coins to be

made of base metal.

Ferrous Metal
The term “ferrous” is derived from the Lat-
This

can include pure iron, such as wrought

in word meaning “containing iron”.
iron, or an alloy such as steel. Ferrous
metals are often magnetic, but not exclu-

sively.

Precious Metal
A precious metal is a rare metallic chemi-

cal element of high economic value.

Chemically, the precious metals are
less reactive than most elements, have

high luster and high electrical conduc-

10

tivity. Gold, silver, platinum and palla-
dium each have an ISO 4217 currency
code. The best-known precious metals
are gold and silver. While both have in-
dustrial uses, they are better known for
their uses in art, jewelry, and coinage.
Other precious metals include the plati-
num group metals: ruthenium, rhodium,
palladium, osmium, iridium, and platinum,
of which platinum is the most widely trad-
ed.

3. Metal’s Application in Architectural Facade

Sheet metals have a wide application
and various types, including aluminium
sheet, aluminium-plastic sheet, colour
plate, copper plate, stainless steel plate,
etc. There are many advantages of sheet
metal: metal is highly recyclable and en-
vironment-friendly; sheet metal is easy to
be processed preciously, which shortens
construction time and reduces labour cost;
with various types, rich colours and good
ductility, sheet metal can express com-
plex geometric shapes, textures and pat-
terns; sheet metal is weather resistance
and can meet most buildings’ require-
ments in durability. Different metals bring
different visual effects: smooth aluminium
sheet and stainless steel sheet show the
beauty of modern technology; copper
plate achieves the combination between
the present and history; corrugated plate
brings rich details; raw steel plate is easi-
ly marked by nature and shows influences
of time; titanium plate expresses a magic

feeling...(See Figure 1 to Figure 4)
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