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TOUR FROM THE RIVER

During the river taxi journey from Chelsea Pier to Tower Pier, the following copper

architecture, and places with a copper connection, can be seen:

‘Big Ben’ — the clock tower of the Houses of Parliament - houses a
13 tonne bronze bell and 4 clock faces with 14ft long copper alloy

minute hands.

Portcullis House - part of the Westminster 'Parliamentary
Campus, providing offices for 210 Members of Parliament, built on
top of the Jubilee Line’s Westminster station ticket hall. Aluminium
Bronze strengthens the building, helping to make it ‘bomb proof”

and durable (it has a planned life of 200 years).

Globe House - constructed in 1998 as a corporate headquarters for

British American Tobacco.

The Royal Festival Hall (South Bank Complex) - opened in
1951 as part of the Festival of Britain, the Hall is one of the
world’s leading performance venues. The building has just
undergone extensive refurbishment but the original copper roof

remains in place.

The Globe Theatre - the first building with a thatched roof to
be allowed to be built in London since the Great Fire of 1666.
The building is protected by a copper fire sprinkler system and

the drenchers can be seen protruding from the thatch.

The Tower of London - the Crown Jewels are housed in

secure bronze-framed display cabinets.



TOUR FROM THE GROUND




COPPER IN ARCHITECTURE

From ancient times to the middle ages

Copper has played a major role in the development of civilisations. It is a metal that is
naturally present in the earth’s crust and is essential to the development of all forms of life. It
is the oldest metal used by man: the first copper coins date from 8700 BC. Together with tin, it
led to a technological revolution known as ‘the Bronze Age’, around 2300 BC. At the turn of
the 10th century BC, the legendary wealth of King Solomon was said to have been generated

from the operation of mines, rich in copper, in the Sinai desert.

Indeed, it has always been used, notably in architecture, for roofing and rainwater handling
systems. Its inherent qualities, as well as its ability to be alloyed with other metals, have been
known for thousands of years. As early as 290 BC, the Colossus of Rhodes, one of the Seven

Wonders of the World, was built by hammering sheets of copper onto wooden moulds.

The mediaeval era was the golden age for copper and its alloys, such as brass and bronze,
which were used to enhance exterior and interior architecture in prestigious constructions,
such as the bronze doors of the Cathedral of Aix-la-Chapelle, dating back to the VIlith
century; the bronze doors of the baptistry of the Cathedral of Florence, built by Ghiberti in

1423; or the copper roofing of many churches throughout Europe.

Copper’s use today

The use of copper in architecture has developed considerably in recent years. Cladding
techniques enable complete covering of facades, and industrial processes enable production
of ready-to-use oxidised sheets of copper (green coloured pre-patinated). In terms of roofing,
copper now accounts for about 10% of specified metallic roofs. Copper has been naturally
integrated into various types of structures: office buildings, apartment blocks, community
facilities, private houses.

Copper’s key qualities for use in architecture are as follows:
Aspect : Copper is the only everyday metal that is coloured. Its natural colour is a
bright, warm and shimmering reddish brown. But it is a living colour: according to

circumstances, over time it takes on a whole range of different shades.

Longevity : While people often talk of a 100-year lifespan, some buildings can attest

to the fact that a copper roof can last more than 400 years.



Hard-wearing : A copper roof does not need any special maintenance thanks to the
natural process of forming the patina, a green surface coating that is waterproof,

insoluble and very adherent, protecting the copper from the environment.

Lightness : A copper roof weighs on average only half that of a lead roof, and a mere

quarter of a tiled roof. This allows the roof build-up to be of lighter construction.

Thermal expansion : Copper expands by around 20% less than lead or zinc. With
less movement caused by changes in temperature, longevity is greatly increased. At
the other end of the spectrum, copper can be worked without tearing, even at low

temperatures, making it the natural choice for higher altitudes.

Malleability : Copper is particularly suited for bending and for use in facings. Flat
roofs, complex cuts, audacious curves - copper is fully adaptable, giving the designer

great freedom.

Copper facades
The great innovation of modern architectural creations is in the use of copper for facades.
Smooth, raised or truncated surfaces, in the form of a scale or shingle, in cascade or in

panels, copper simply allows great creativity.

Rainwater systems

The widespread use of copper as a material for rainwater systems is a natural extension of
the tradition of those working in metal coverings. The architect is thus able to ensure
continuity between the roof and the gutters. Copper rainwater systems also work with any

type of roofing material - tile, slate, stone or shingle — and any architectural style or trend.

Copper also appeals to designers
As well as inspiring architects, copper is also attracting an increasing number of designers
who are rediscovering the amazing properties of this noble material and who are using it in a

host of modern applications: from lighting to fireplaces and furniture to accessories.



COPPER’'S MANY COLOURS

Copper’s aesthetics is a key factor in its rediscovery by contemporary architects. Copper is

the only commonly used metal with a distinctive colour - all others, apart from gold, being

grey.

A living material

In the same way as leather develops a beautiful finish with age, copper is a truly living
material, gradually changing colour over time as it patinates. The speed of this process
depends on both atmospheric and climatic conditions, with the patina developing more quickly
in a marine climate or industrial environment, on a surface with a shallow slope or if over-
exposed to the wind. On average it takes between 8 and 12 years in an urban environment

and 15 to 20 years in rural areas for it to be adorned with its easily recognisable green finish.

Pre-finished surfaces
To meet the needs of architects and developers, copper producers have devised a range of
pre-finished natural shades straight from the production line. In other words, it is now possible

to install a copper roof with a natural green finish on a completely new building.

Pre-finished copper and copper alloys:
Patina green copper, as a result of a mechanical and chemical treatment that makes
it possible to obtain a deep and harmonious finish, like natural patina. Over time, the
pre-patinated copper will naturally evolve, enhancing the natural green finish.
Matt brown copper, which corresponds to the intermediate brown of natural copper. It
is obtained by oxidising the copper. Once the pre-oxidised copper is exposed to the
atmosphere it continues to evolve until it has a natural almond green finish.
Warm brown bronze (copper/tin alloy). The bronze makes it possible, with only small
amounts of tin, to obtain tones that are pinker than pure copper, which will evolve
towards anthracite brown, remaining stable over time.
Metallic grey tin-coated copper. A roof will evolve from a shiny to a warm grey but will
retain all the properties of copper (thermal resistance, malleability, corrosion
resistance).
Golden yellow, a hue that will remain stable over time, of the copper/aluminium alloy.
Strong yellow or brass, a copper/zinc alloy, mainly used for interior decoration

(handles, floors, walls, door and window frames).



KEY FACTS AND FIGURES

Copper is a metal that is naturally present in the earth's crust and is essential for the development
of life. It is the most ancient metal known to mankind: the first copper coins date back to 8700 BC.

Natural copper reserves across the planet are currently estimated at 3 billion tonnes.

Different uses of copper
Electricity and energy (incl. copper wire in the building industry): 58%
Construction (architecture and pipework systems): 26%
Engineering (industrial plant and machinery, furniture, coinage): 10%
Transport: 5%

Other (coins, sculpture, etc.): 1%

Global demand

Since the beginning of the 20th century, global demand for refined copper has risen from
0.5 million tonnes (1900 figure) to more than 17 million tonnes. In 2006, demand was
17.160 million (an increase of 2% over 2005) and is expected to rise by 4.7% to

17.884 million tonnes in 2007, according to the International Copper Study Group.

Demand by geography

In 2006, the geographies using the most refined copper were the countries of the former
EU15, China and the United States, followed by Japan and South Korea. Over the past 10
years, Europe’s share of global refined copper use has been relatively stable, at around 31%,
although lower demand in the European Union has been compensated for by an increase in
other countries, such as Russia and Turkey.

Architectural demand
Architectural applications in Western Europe account for 144,000 tonnes of copper each year
(unpublished figure, International Copper Association, CRU and International Wrought Copper

Council). In the UK, there has been a 25% increase in the demand for copper cladding.

Profile of copper
On the galvanic scale, copper is located amongst the most noble metals, just behind
platinum, gold and silver.

Symbol: Cu

Density: 8930 kg/m®

Melting point: 1083C

Durability: over 700 years

100% recyclable with no loss of properties

Available in all forms including sheet and strip



COPPER - SUPPORTING SUSTAINABLE CONSTRUCTION

Sustainable construction is the future. At a European level, in particular, several programmes

encourage the application of sustainable development criteria in architecture, for example:

The European Directive on the "energy performance of buildings" (2002/91/EC) that
came into force in January 2006. This was designed to promote improvements in the
energy performance of buildings, taking into account outside climatic conditions,
special local conditions, requirements with regard to the indoor climate and cost-

effectiveness.

The European Interreg 1l B “ENCOURAGE” project that seeks to reduce the

ecological footprint of the sites of economic activity.

In some European countries label schemes have emerged: this has happened, for example,
in the UK where the Building Research Establishment created a label for new buildings
(mainly offices) in order to evaluate the environmental performance of buildings. The
programme now covers over 25% of office accommodation in the UK. The BRE will also
shortly be issuing a revision of ‘The Green Guide’, an authoritative publication that assigns
environmental ratings to construction materials. The copper industry has been active in

providing data on life cycle assessment and environmental impacts for copper.

The environmental contribution of copper

An essential benefit of copper is its sustainability.

Extremely durable, resistant to corrosion and easy to install, the use of copper helps

to limit the volume of waste upstream and cuts maintenance to a minimum.

100% recyclable, the copper available on the market already contains recycled
copper. The recycling process changes none of copper’s properties - recycled copper
is melted down with new copper and can be used in exactly the same way as new
copper. It is estimated that recycled copper accounts for over 41% of copper usage in
Europe, thus saving raw materials. As well as saving resources, the recycling process

generates energy savings up to 85% when compared to the extraction of new copper.
Recycling is becoming a major issue: it is estimated that more than a quarter of all the

waste produced in Europe comes from the demolition and renovation of buildings.

Yet, half of the waste from this sector is still thrown away without being reused or
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recycled. Around 30% of materials used in construction are recycled, whereas 90% of

them could be *.

Copper plays a natural role in the environmental performance of buildings due to its
exceptional electrical conductivity (the best of all non-precious metals), a factor in the
improvement of the energy efficiency of electrical installations. It is known, for
example, that increasing the amount of copper in electrical appliances such as
motors or transformers minimises heat loss, thereby increasing efficiency. Now, as in

the past, whenever there is an electrical application in a building, you'll find copper.

* Source: CSTC RecyHouse Programme www.recyhouse.be
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Q&A WITH GORDON TALBOT, IAN RITCHIE ARCHITECTS (OLY MPIC SHORTLISTED)

Q1) Why did you select copper as a key material?

At the Culling Road Mid Line Ventilation Shaft and Plant Room for the Jubilee Line Extension
we were placing an ‘engineering building’ in a very prominent and sensitive location. The
copper material was used to ‘wrap’ the building with a sinuous skin that expressed in a
sculptural form the element of ‘air movement’ associated with the shaft in a manner that was
sympathetic to the location. The developed green patina sits very comfortably with the

adjacent park landscape.

Q2) What do you feel copper offers compared to other materials?

Rather that setting copper in comparison with other materials, it is the intrinsic characteristics
that are attractive. The patina is the most diverse of its properties. We are all accustomed to
the base orange/brown of the ex mill finish and the ‘natural’ green patina. However, there are
many variants of shades of green, both stabilised and unstabilised, and there are many
intermediate colours. In a chemically unstabilised condition the green patina varies according
to surface orientation and weather exposure. These are very attractive properties. The variety
of sheet thicknesses and hardness available lend characteristics from a crinkly foil to a robust
sheet. The less hard materials lend themselves to a wide variety of fixing methods from
traditional welted/rolled batten and standing seam approaches to more modern

riveted/seamed and ‘armadillo’ skins.

Q3) Can copper be considered a material of choice taking in to account new sustainable
building policies?

Again we would not set this against other materials. It is the intrinsic properties that are
attractive in addressing the sustainability agenda. It is a long life material; it can provide a
weather-tight skin without reliance on sealants. It is easy to recover in a recycling stream; it is

easy to recover the construction waste material.
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THE EUROPEAN COPPER INSTITUTE

The European Copper Institute is a joint venture between the world’'s mining companies
(represented by the International Copper Association, Ltd.) and the European copper
industry. Its mission is to communicate copper’s benefits to modern society across Europe
through its Brussels office and a network of eleven Copper Development Associations.

ECl is active in four key areas in Europe:
Electricity & Energy
Building Construction & Automotive
Environment

Health
1) ECI electricity and energy programme

The ECI Electricity and Energy Programme is aimed at promoting the rational use of energy,

in the context of sustainable development, in three areas:

Energy efficiency : in increasing research, awareness and market development
activities, in particular by participating in community action programmes, like the
'European Union’s ‘Motor Challenge Programme’, which encourage industry to use

energy efficient motor driven systems.

Quality of electrical energy : ECI is the founder of a community action programme
for professional training (LEONARDO Power Quality Initiative) to improve the quality
and reliability of electrical energy by reducing electrical interference. Present in 12
countries, this programme, involving more than 80 organisations, including renowned
universities, companies and professional bodies, aims to save European industry

10 billion euros per year through reducing electrical interference.

Electrical safety and convenience : ECI brought together the main players in the
field to focus efforts on enhancing electrical safety and convenience in the home (the

FEEDS partnership - Forum for Enhanced Electrical Domestic Safety).
2) ECI construction and automotive programme

Construction and automotive are key sectors of activity for ECI. Promotional activities in

these fields are centred on three main areas:

Architecture and pipework systems: to promote copper’s aesthetic properties, its
durability, its modernity, as well as its reliability, particularly in systems distributing

drinking water, heating and gas.

The role of copper in solar energy:  to raise awareness of copper’s outstanding

electrical and thermal conductivity as key factors in efficiently exploiting solar energy.
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The benefits of using copper in modern vehicles: to communicate copper’'s
essential role in improving the safety and comfort of modern cars and to make

electric cars of the future possible.

3) ECI environmental programme
The ECI environmental programme is mainly aimed at understanding copper’s role in soil
and water. The results are used in discussions on regulations, both at a European Union and

national level. All research is undertaken with the assistance of eminent scientists.

4) ECI health programme

The
results are used to improve health by contributing to the discussions on regulations both at a
European Union and national level. More recently, an additional focus has been on bringing
the benefit of copper’s natural antimicrobial property to a range of applications including
healthcare touch surfaces, food processing surfaces and HVAC systems to protect human
health.

COPPER DEVELOPMENT ASSOCIATION

Copper Development Association (CDA) is part of a global network of Copper Centres, with
headquarters in New York (International Copper Association, Ltd) and a regional office in

Brussels (European Copper Institute).

CDA's remit is to promote and support the correct and efficient use of copper and copper

alloys for all major applications through the provision of information, literature, software and
training to material specifiers, designers, engineers, architects, consultants, contractors and
students. CDA maintains links with academic institutions, industry, professional bodies and

other Copper Centres around the world.

CDA delivers the Copper in Architecture programme in the UK - supporting architects in their
specification and design of copper projects through the provision of technical advice,
Continuing Professional Development Seminars, publications and websites:
www.cda.org.uk/arch — for information

www.copperconcept.org — for inspiration.

CDA is also active in the following areas:
Antimicrobial applications
Plumbing, heating and fire sprinklers
Power quality and energy efficiency
Industrial applications (marine and engineering)
Education (11-18)
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Formby Pool, Merseyside

(shortlisted for 2007 Copper in Architecture Awards)
Feilden Clegg Bradley Architects

A new public swimming pool and park in the centre of

Formby.

The client’s brief was for a sustainable, beautifully crafted building for the whole community: it
provides facilities for non-swimmers and swimmers alike including exhibition space, a meeting

room, café and gardens, in addition to the 25m five lane pool, learner pool and fitness suite.

Sustainability was a key driver for both client and architect. Environmental issues, our
previous experience of pool buildings and a love of natural materials led us to the principle of
a timber framed building clad in materials which will weather gracefully over many years

without the need for regular maintenance.

The building takes the form of two linked volumes. The dominant form clad in oak and roofed
in copper sits next to a lower and longer copper box. The copper volume is cut away on the

east side to reveal the Douglas fir and slate interior.

The roof structure gradually changes towards the High Street and creates a double curvature
roof visible from several angles. We needed a material which could cope with the complex
geometry and would enhance the appearance of the building. Copper was an obvious choice
because of its longevity, sustainability credentials and beauty. We wanted to create a

significant building with strong impact when seen from the High Street.
We wanted a building which would mature beautifully alongside the newly planted park. One

of the principal attractions of copper in this instance was that it will continue to change over

the years, developing its own unique patina in the salty coastal air.
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The Collection, Lincoln

(shortlisted for 2007 Copper in Architecture Awards)

Panter Hudspith Architects

The new Museum is sited in the Flaxengate neighbourhood between Lincoln’s commercial
centre and the historic area where the Cathedral, Castle and Bishops Palace are located. The

building is adjacent to the listed Usher Gallery and sited on a Scheduled Ancient Monument.

The form of the Museum is a direct response to the character and scale of medaieval Lincoln.
The Museum reads as a group of buildings that work together rather than as one iconic
object. Conceived as five large blocks of stone that have a tight or open relationship, the
rooms are either ‘carved out’ or left as inhabited spaces between. The largest of these
creates a new public square to the east that opens out onto Temple Gardens. On the
Museum'’s west side, a route wraps itself around the curved form of the Theatre to form a

passageway through the heart of the Museum site and into the courtyard.

The Museum has a self-compacting concrete structure and is externally constructed of self-
supporting Lincolnshire limestone. The window frames, box window cladding, external doors
and canopies are built of bronze. The stone blocks read as a series of rough natural forms
while the bronzework signifies the human inhabitation of these forms, of entering and allowing
light in.
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Peter Harrison Planetarium, Royal Observatory, Greenwich, London

(shortlisted for 2007 Copper in Architecture
Awards)

Allies and Morrison Architects

The new 118 seat Peter Harrison Planetarium, at the National Maritime Museum, is the
centrepiece of the recent project to open the southern half of the Royal Observatory site to

visitors.

Set between two domed 1890’s observatories clad in elaborate terracotta, the simple cone

mediates between them. It forms the centrepiece of a new stone-paved public court.

The geometry of the planetarium reflects key astronomical concepts. Above ground it is
manifested as a tilted bronze cone aligned with the North Star at 51.5 degrees. The disc cut
at 90 degrees through its apex is parallel to the celestial equator. This plane is clad in layers
of reflecting glass in which the space of the passing sky is revealed. A groove up the south

side marks the axis of the cone on the meridian line and aligns with the pole star.

Precision construction was required to create this exact geometrical form, achievable only
with prefabricated metal cladding. Bronze was chosen not only for its rich looks, but also for

its timeless connections with historic astronomical instruments.

The cone beneath is constructed from 250mm thick concrete to keep out sound. This is clad
in an 8mm thick phosphor bronze carapace weighing 32 tonnes in total. The metalwork was
prefabricated in Gateshead then brought to site in 18 curved segments, where it was site
welded using highly specialised full penetration bronze welding to achieve the exact conic

form. This demanding process took five welders 13 weeks to complete.

Temporary stiffening struts allowed each panel to be aligned and held in the exact position
required, including an allowance for shrinkage. Only then was the whole shell bolted to the
movement brackets. The resulting welded surface was then ground down to remove traces of

the metal weld lines before it was patinated.
Four layers of acid solutions were applied to build up the surface of rich reds and browns

finished with a hot-applied patination of green splashes resonant of nebulae seen in images

from outer space. The final waxed finish gives a matt lustre to the seamless surface.
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The Unicorn Theatre, Southwark, London

(shortlisted for 2007 Copper in Architecture Awards)

Keith Williams Architects

The Unicorn Theatre opened to considerable public acclaim in
December 2005. It is the UK’s most significant theatre for children

and young people performing to 80,000 people in its first year.

Compositionally, the new building is an asymmetric pavilion. Its elevations are open and
transparent where they need to be, revealing the heart of the building to the public, yet
elsewhere deliberately solid and cliff-like, punctuated by carefully controlled window openings
and toplight. The materials are freely but precisely arranged reinforcing the building masses,

which coalesce to form abstract asymmetrical sculptural compositions for each elevation.

The main Weston Theatre (340 seats) sits some seven metres above the main foyer and the
Clore Theatre (110 seats), which have been inserted beneath. The main theatre is the cultural
and creative heart of the Unicorn and its special role has been expressed both in terms of its

formality and its materiality.

The Weston is treated like a special casket and has been enwrapped in a random length strip
rain screen system using pre-oxidised copper of standard widths 230, 430 and 600mm. The
random strips create a laminar, striated, and massive quality to the main facade, which sits in
deliberate contrast to the curved amphitheatre form of the auditorium which nestles at its

heart, heightening the audience surprise on ascending to their seats.

The strip copper is carried into the interior of the building to celebrate the presence of the

main theatre hovering overhead the foyer, and to ensure that it is legibly ever present.

The larger architectural gestures of projecting the copper clad main auditorium and the iconic
corner tower with its eroded base, signal the new building at an urban level, yet the designs
are also rich in small scale detail. The stages, balconies, seating and in particular the form of
the main auditorium itself derived from narrative story telling, all bring a delicate and

appropriate scale to a unique new theatre for children and young people.
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The Roland Levinsky Building, University of Plymouth

(shortlisted for 2007 Copper in Architecture Awards)

Henning Larsens Tenestue and Building Design

Partnership

The brief for the Roland Levinsky Building called for a building which would give iconic status
to the University and city and prove an inspiring and graphic symbol of the artistic and

economic regeneration of the city and region.

It is to house much of the University’s Arts Faculty, form an interface between the University
and the heart of the city and is the first new building in a planned cultural quarter. Located at a
prominent corner of the University campus adjacent to the City Museum, Art Gallery and
Library, as well as teaching and studio space it also contains a theatre, cinema, gallery, café
and elevated square which are all open to the public.

The building’s distinctive form relates to its neighbours and location. Pillared slate walls form
a monumental base to the building and there is extensive glazed walling but probably the
most memorable feature is the ‘Wrap’. Copper walling on the two-storey west elevation wraps

over the complex folds of the roofs and back down the eight-storey east elevation.

Randomly placed windows punched through the one metre thick Wrap form a pattern within
the module of the copper strips. Roofs sail beyond the building envelope forming large soffits
clad in the same way. Applied as natural copper, these crafted surfaces, visible from across
the city and from within the building, will gradually change as the patina develops at varying
rates according to the varying orientations and degrees of exposure. Internally a more

industrial feel prevails, with extensive use of exposed concrete and services.
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Nile Street, Hackney, London

(2007 Copper in Architecture Awards entry)

Munkenbeck and Marshall

This pre-patinated copper-clad project is a showcase for social housing in inner-city London,
providing 175 homes, a communal courtyard and roof gardens and a youth centre. 128 of the

homes are affordable, designed for key workers and those on low or intermediate incomes.

The site was previously an NCP car park and was purchased by The Peabody Trust from
Hackney Council in March 2003. The location is perfect for key workers, being close to

Moorfields Eye Hospital and City of London.

Evening Standard New Homes Awards 2006: Best New Development in the Affordable

Homes Sector.

The design of the Nile Street site reflects the belief that a social housing development needs
the very highest quality of design in order to be a success. The developer, Peabody Group,
was awarded Client of the Year in 2004 by the Royal Institute of British Architects. Architects
Munkenbeck and Marshall were already well known for the luxury developments at
Gainsborough Studios and Paddington Walk. For the Nile Street site, they rose to the

challenge of combining high density housing with a feeling of quality and spaciousness.
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The Hilton London Tower Bridge, London

(2007 Copper in Architecture Awards entry)
Jestico + Whiles

Jestico + Whiles won a rarely awarded combined appointment as
architect and interior designer for this hotel set within the More London

development in London between London Bridge and Tower Bridge.

The design consists of three interlinked ‘strips’ which mediate between the scale and texture
of Tooley Street’s historic Conservation Area and More London’s contemporary silver and
glass commercial buildings designed by Foster Associates. The inner strips of the hotel align
with the 13 storey commercial buildings on the rest of the site, and reference their metal panel

cladding.

However, in contrast to the inert, flat anodized finish of the offices, the hotel's panels are of
raw copper which will oxidize over time from a bright finish to a variegated patina, according

to aspect and exposure to the weather.

The outer strips step down to nine storeys to address the context of historic London of Tooley
Street and Southwark. These strips are clad in honed and etched, limestone coloured

terracotta panels, with cobalt blue and amber glass accents to the windows.

At lower levels, the terracotta breaks down into horizontal terracotta baguettes, which are set

at varying density to reveal or conceal activity within the public areas.

The terracotta and copper blocks slide past, each allowing sunlight to penetrate the

guestroom corridors through cobalt blue glass.

Full responsibility for the design of the hotel, both interior and exterior, allowed Jestico +

Whiles to take a holistic approach to the entire building.

The reception area is effectively one zone of a fully open plan ground floor lobby space. The
zones are defined as three stepped terraces resulting from the natural rise of the site
contours. This route is further enhanced by following a copper panelled wall. This is where the

exterior and interior design comes together.
The copper plate external facade is revealed here, running the full length of the lobby and

ascending through three storeys at the stairwell as a background to the sculptural frosted

glass and stone stair.
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Arsenal Football Club HQ, London

(2007 Copper in Architecture Awards entry)

HOK sport architecture

The new copper clad Headquarters for Arsenal Football
Club, designed by HOK sport architecture, perched above a
new pedestrian bridge creates a striking gateway to the
Club’s new football stadium.

On a tight inner city brownfield site Arsenal Football Club's new Headquarters adopts the
historical typology of a bridge building, literally building the office accommodation over the

bridge and the public facilities underneath.

The copper clad building is intended to act as a ‘gateway’ marking the access to the new
stadium on the quiet Victorian terraced-ined Drayton Park Road. Having been in their
previous home at Highbury Stadium for almost 100 years, the Football Club wanted the

design for their new headquarters building to speak of ‘permanence and longevity’.

Copper was chosen to clad the building because it was an ‘honest’ material with a very long
lifespan that would age gracefully. It also achieved the strong visual impact that the architects
desired for the gateway building, while satisfying the strict sustainable objectives of the

project and the onerous requirement of building adjacent to a railway.

Christopher Lee, Principal of HOK sport architecture said, “We selected copper as the primary
cladding as it was one the few materials that gave a strong visual appearance initially and

weathers and ages beautifully over time”.

The building is designed as a continuous copper surface with the expressed ribs of the

standing-seam pre-patinated copper becoming wall, roof and soffit.
The building uses a muted pallet of profiled glass, galvanised grating and dark block, which

are accented by the maroon (Arsenal's original colours) glazed bricks and the vivid green of

the patinated copper skin.
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Westfield Student Village, Queen Mary University of London, Mile End

(2005 Copper in Architecture Awards Joint Winner)
Feilden Clegg Bradley Architects

One of the largest new student residence schemes in Britain,
designed by Feilden Clegg Bradley Architects, includes very
different styles of copper cladding on two major buildings along

the ‘exposed’ public edges of its East London site.

The Westfield Student Village at Queen Mary University of London has 995 bed spaces in
flats and maisonettes. Pooley Hall is an eight-storey building which sits parallel to the railway
and is clad in horizontal bands of pre-oxidised copper. This building literally acts as an
acoustic shield to the rest of the site and protects it from noise, while the elevations facing the
railway have high acoustic ratings, with triple glazed windows and a highly insulated external
wall. Sir Christopher France House, clad in vertical panels of pre-patinated copper, forms the
eastern edge of the pedestrian street and completes the University’s elevation to the Grand
Union Canal and Mile End Park. The form of this building is perforated by a full height cut,
lined in stainless steel, which allows views into and out of the campus and splits the
accommodation into two forms. The copper cladding package for the Westfield Student
Village was, at the time, the largest subcontract of its kind in Europe. The University was keen
to have buildings and materials that gave a strong and lasting identity to the outside world.
Copper was selected for the project as it achieved the visual impact required for these blocks
combined with a long lifespan and extremely low maintenance. Alex Whitbread of Feilden
Clegg Bradley said: “Copper is one of the few materials available that can combine striking
visual qualities with strong sustainability credentials, near zero maintenance and long building
life.

It is not often that a cladding material can satisfy the demands of the client, the architect and
the contractor but the copper at Westfield Student Village has managed to achieve this.
Copper used on such a grand scale can become a very economic cladding — capable of
withstanding the pressures of fast track construction programmes and the demands of design
and build contracts”. The various treatments available with copper allowed the same material
to be used with striking visual contrasts. It is also acknowledged that the copper will weather
differently over time, giving a variety of colour between different elevations and additional
character to the blocks. The strong environmental credentials of copper were also a major
consideration in the material selection with up to 70% of the material used being from
recycled stock.
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The copper cladding was very much conceived as a ‘skin’ — either pushed into or pulled away
from the main body of the buildings. The elevational composition of the buildings was defined
by contrasting the vertical and horizontal uses of the material to emphasise the two
contrasting building forms. A special module of 450mm seam centre-to-centre was selected to
co-ordinate with the specified window module. To further emphasise the difference between
the two blocks a single lock seam was used on Pooley House for a strong horizontal while a
double lock seam was used on Sir Christopher France House to provide a more subtle

vertical grain.

The dramatic north elevation of Pooley House, fronting the railway, comprises a series of
projecting bays or flippers designed to be seen at high speed from passing trains. These
‘flippers’ proved to be the most challenging elements on the project to detail, having to
incorporate shifting pitched roof geometries interfacing with set horizontal seam dimensions.
Accommodation of vertical structural movement had to be allowed for across all elevations
which was done by the use of dummy seams and eaves details at window heads to allow for
deflection in the cladding. In addition to the two main copper clad blocks some of the
courtyard brick buildings had projecting feature kitchen bays, clad in the pre-oxidised copper.
These were employed as large sample areas to test and agree details prior to their use on the
main buildings, while also providing an integrated and harmonising presence of copper across
the new student village.
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Hugh Cubitt House, London

(2007 Copper in Architecture Awards entry)
JCMT Architects

Hugh Cubitt House lies at the heart of a major regeneration programme comprising ten former
Islington Council estates that were transferred to the Peabody Trust in 1999. JCMT Architects
were involved in the original masterplan and successful ERCF bid. The building houses both
regional and estate offices for Peabody Trust and community facilities for residents of the 10
estates. The latter provides a large hall, créche, meeting space and foyer/exhibition space
containing another meeting room. The building also provides a single point of entry to the
adjacent estate, with a 24 hour concierge. The brief and building design were developed from

extensive tenant and community consultation.

The building is highly energy efficient and is designed to be naturally ventilated. It uses
recycled newspaper insulation, incorporated into timber framed ‘breathing’ external walls. The
external envelope is predominantly clad in three materials, European Larch, ceramic tiling and

copper.

The copper was supplied by KME Tecu and the details were worked up in close association
with their technical advisers. Two types of copper were selected: oxid (brown) and patina
(green). Oxid is used as a standing seam roof to the east and west wings of the building to
complement the Larch cladding to the majority of the external walls. Patina is used to
emphasise the volume of the main hall in its central position and the entire envelope is clad
vertically with large format shingles, and standing seams to the roof. The distinctive roof
lanterns, which are essential to the natural ventilation strategy of the building, are also

detailed in copper.

Sir Hugh Cubitt was Chairman of the Housing Corporation from 1980 to 1990 and made an
outstanding contribution to the work of the Corporation and the housing association

movement.

Peabody Trust

Peabody Trust is one of London's oldest housing associations and a general charity. Founded
in 1862 by American philanthropist George Peabody, today Peabody Trust owns and
manages nearly 19,000 properties across London, providing affordable homes for over
40,000 people. An Act of Parliament lays out the aim of Peabody Trust: to fight poverty in
London now and in the future. Peabody Trust works with local communities, the Greater
London Authority, local government and a wide range of voluntary, private and public sector

partners to create better homes, better opportunities and a better quality of life for Londoners.
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Brewery Square, Clerkenwell, London

(2003 Copper in Architecture Awards Winner)

Hamiltons Architects

Brewery Square is a development on the site of the old Allied Brewery and consists of four
residential blocks, each sitting over ground floor retail units. The five-storey block facing onto
St John Street is clad with pre-patinated rainscreen panels, all based on a 600mm module

and full storey height.

The copper cladding is punctuated at irregular intervals by full-height windows and fully

glazed boxes cantilever out from the building over the street below.

Brewery Square won the National Homebuilder Design Award, 2004, for ‘Best Apartment Building.

Duke of York’s Headquarters, London
London Bloc Architects with Paul Davis & Partners, 2002

Considered to be the jewel in the crown of a major redevelopment, this building is defined by
continuous glazing to all sides, surmounted by three levels of shallow pitched copper roofing.
Detailed design around concealed gutters gives each roof a visual lift, followed by wider
sheets with double lock welts forming a skirt with an extremely fine overhanging edge.
Bespoke copper louvres, manufactured from 1.5 and 2mm thick copper, are used between

upper and lower roof levels.

Jubilee Line Extension Vent Shafts, East London
lan Ritchie Architects, 1999

This extraordinary structure is one of a family of vent and escape shafts designed by the

architects along the Jubilee Line Extension.

Although containing several specific functions such as air movement, plant and escape, the
architectural approach is highly sculptural with forms intended to reflect these functions. The
design of the copper panels form structured bands which follow the building's sinuous shape
and the application of the post-patination process gives varying colours and textures to

distinct panels within bands, a radical use of the material.
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Portcullis House, Westminster, London

Hopkins + Partners, 2000

The new Parliamentary building, located within a World Heritage site next
to the Palace of Westminster, is characterised by its distinctive roof form

and air handling 'turrets'.
The roof structure is made up of clusters of eight girder legs supporting each turret, all clad

with 6mm aluminium bronze plate (with an 80% copper content). This alloy is also used for

fenestration below the roof on the 'blast frame' for ductility and strength.

Hermitage Wharf, Wapping, London

Andrew Cowan, 1999
Occupying a commanding position on the Thames close to Tower
Bridge, this trio of apartment blocks displays uncompromising,

contemporary design.

However, the traditions of craftsmanship in copper have ensured a consistency of quality in

executing a range of over-sailing ‘eyebrow' roofs.

Peckham Library, London

Alsop and Stormer, 1999

Meeting the client's brief for 'a thoroughly modern building' the
Peckham Library and Media Centre is an uncompromising

design which makes extensive and unusual use of copper.

Three elevations are clad in pre-patinated copper sheet on a composite panel substrate with
concealed joints and fixings, broken up with coloured glass windows set in copper reveals.
The overriding visual impression is of completely flat planes structured with a consistent grid

of horizontal joints.
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2 Newhams Row, Southwark, London

(2001 Copper in Architecture Awards Winner)

Glas Architects and Designers

Set in one of South London's historic quarters, this open-plan
office building is a cubic form consisting of two interlocking

L-shaped volumes.

Upper storeys have been added to an existing brick warehouse, utilising copper-faced panels
clamped into a standard aluminium curtain walling system, concealing a steel frame structure.
These panels alternate with full height windows to generate a rigorous, modulating elevation

to each face of the cube form.

The simple form and richness of elevational treatment create a contemporary addition to an
existing building. The simple but inspired use of copper cladding adopts a sculptural softness
of surface which contrasts with the other materials used and anticipates the natural evolution

of the copper's colour and texture over time.

Hounslow East Underground Station, London
Acanthus LW Architects, 2004

A dramatic copper roof acts as a unifying element in the design
of a new underground station, reflecting the architect's demands
for robust, high quality finishes and environmentally sustainable

materials.

Design competition winners Acanthus Lawrence and Wrightson Architects' concept uses the
curved copper roof to envelop both the high level platform access and the lower street level
areas with one cohesive structure. The roof 'burrows' into an existing embankment while
rising up from suburban street scale to form a platform canopy and enabling light to enter the
lofty ticket hall. Secret gutters, bull-nose eaves and soffits, all in copper, reinforce the

continuity of the smooth curved roof form.

The roof consists of a curved lamella structure using intersecting timber beams decked in
plywood. Pre-patinated copper sheets were laid over the decking using the ‘traditional
method' which incorporates cross welts but with modern jointing and fixing techniques to
ensure an extremely long, maintenance-free life. Today, pre-and post-patination techniques
are available to provide straightaway the distinctive green patina which otherwise takes

several years to develop in the environment. The architects considered that copper addresses
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sustainability concerns with its low embodied energy, a long tradition of recycling and non-

toxic characteristics.

Commonwealth Institute, London

Avery Associates, 2001

A recently completed re-roofing project on a landmark London building demonstrates just how
much the technology of copper cladding has moved on. The copper covered, hyperbolic
paraboloid roof forms of the Commonwealth Institute are well-known features of the
Kensington skyline. But the early 1960's building, designed by RMJM, had experienced
problems with water ingress over a long period. These were not caused by the use of copper
in itself but by poor design and workmanship, including positioning of cross-welts (joining

adjacent sheets of copper) where water could penetrate.

Architects Avery Associates worked closely with copper industry experts from the supplier,
contractor and trade organisation in developing long term solutions. In particular, the long-
strip method was chosen, incorporating 10 metre long copper trays, to minimise cross-welts.
This method is now becoming established in the UK after extensive use in Europe and is
particularly appropriate to cost-effective techniques such as pre-forming of copper trays and
mechanised seaming of joints on the roof. Careful design also ensured that cross-welts were

positioned well away from flat areas.

Copper remains one of the few materials capable of complete material continuity over
complex forms such as the double curved roofs of the Commonwealth Institute. When
properly detailed and installed, copper offers negligible maintenance and particularly long life,
as well as impeccable environmental credentials with low embodied energy, a long tradition of

recycling and non-toxic characteristics.
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The London Ark
Ralph Erskine, 1992

The London Ark, Hammersmith, has been widely publicised for its outstanding design. The
copper work on the main roof, observation tower, cladding of steelwork, as well as external
facade and front entrance canopy, were all assessed to merit a Commendation by the panel

of judges in a Copper in Architecture Roofing Competition.

The following from The Daily Telegraph:

The Ark, an office block situated next to the Hammersmith flyover in West London, is clad in
glass and bronze with a copper roof, materials which combine with its nautical outline to give
it a futuristic appearance. It was hailed as one of the first ecologically sound office buildings in
London; its irregular shape allowed daylight and fresh air to penetrate the building, reducing
the need for air conditioning and artificial lighting.

Battersea Park Boat House, London

McAllister Co., 2000

The brief for this lakeside building called for a robust, well-
proportioned and timeless design, suited to its picturesque setting
and linked to the new boardwalk.

The galvanised steel and wrought timber structure visually floats on the lake and is clad in
long strip copper without transverse joints. A rolled copper ridge forms the intersection
between the roof planes and rainwater falls directly from the roof into the lake.

This is a simple, restrained building which has to accommodate a diversity of functions.
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Copper in Numbers

1 O ) O O O years copper has played a vital role in civilisation

— art, coins, musical instruments, engineering, technol ogy and electricity.

20 kg of copper needed in the average car's wiring and e lectrics to
ensure safe, controlled and efficient operation.

400 different copper alloys are available, each with a uni que

combination of properties, suited to many different applica tions and
providing a spectrum of beautiful colours.

79,000 miles of copper tube is used in UK plumbing each yea r.
That's enough to go around the world at the Equator three times!

1 y O 8 3 °C is the melting point of copper

1mg of copper is needed by adults each day to maintain good health.

4 tonnes of copper are required to convert wind energy to electricity in a
wind turbine generator.

4 1 % of the copper used in Europe is sourced from recycli ng.

1 5 0 O O [ ] O O Omllions of disease-causing germs,

such as MRSA, can be destroyed by one cm 2 copper in just a few hours as
copper is naturally antimicrobial.

100 Copper is 100% recyclable, over and over again, with  out any loss
of performance.
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