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Abstract

This paper explores the potential benefits of integrating artistic and engineering
practice. It begins by looking at how the engineering profession emerged during the
eighteenth century due to the influence of science on the practical art of architecture.
The paper tracks the development and increasing autonomy of engineering and its
eventual separation from artistic practice. There follows a discussion of the
differences between engineering and artistic practice — covering key issues such as
meaning, association and subjectivity in the context of sustainable place-making. The
paper shows how attempting to understand and to value an unfamiliar approach,
letting it influence decision-making at the earliest stages of a project and embracing
the outcome, might lead to unexpected and exciting results. There are some
examples of successful projects relating to water engineering, in its broader
catchment context. Finally, there is a brief discussion of the role of clients,
multidisciplinary teams and engineering education in promoting and implementing
schemes that integrate art and engineering.
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L’Architecture Hydraulique

In 1753 the French water engineer, Bélidor, published a work entitled L’Architecture
Hydraulique. It was one of the first engineering text books and contained the first
application of mathematical calculus to the solution of engineering problems. @ Its
title is not insignificant — it symbolises how the engineering profession emerged as a
branch of the practical art of architecture, integrating both scientific and artistic
sensibilities. Before the eighteenth century it is difficult to differentiate the histories of
engineering and architecture. Architect-engineers worked comfortably across such
disciplinary boundaries.

The title of this book is symbolic for another reason: it reflects a time in which the
architect’s role was not restricted to building design. Architecture was still equally as



relevant to a water management project, or any other type of infrastructure.
Architects and engineers worked together to find appropriate solutions and forms of
expression for new types of infrastructure as they emerged.

Through the late eighteenth and nineteenth centuries, a need for increasing
specialisation and resultant division of labour led to the emergence of an
autonomous engineering profession increasingly separated from the world of art and
architecture. It became almost impossible for an individual practitioner to hold
professional qualifications in both fields. Working across these new disciplinary
boundaries therefore became more difficult, and rarer.

The two worlds have continued to be integrated successfully only on building projects
or major high-profile infrastructure projects, where the client engages an architect as

part of a multi-disciplinary team. The architect ensures that artistic and technological
considerations are integrated from the outset.

Infrastructure project teams have expanded over the past 30 years to incorporate a
diverse range of disciplines, such as geologists, geotechnicians, environmental
scientists, sustainability specialists, even economists and planners. There has been
some involvement of landscape architects, but it is generally limited to visual or
ecological mitigation of engineering solutions. There are limited examples of truly
integrated working between engineer and artist or architect, however, artist
involvement is still very rare and is often an afterthought: commissioned to make use
of a small proportion of the project budget that has been ‘put to one side’ or ‘left
over’, ‘public art’ added once opportunities for meaningful integration have passed

by.

No central creative role has emerged to mirror that of the architect, neither is there
ready access to artistic input, so that, despite some positive moves, infrastructure
engineers and their clients remain largely self-sufficient and, in their day to day work,
remote from artistic influence.

Reversals

For many early practitioners, used to the slow, incremental development of design
and technology based on practical experience, the sudden technological leaps
enabled by the application of abstract mathematical and scientific theory were difficult
to accept. It took visionary architect-scientists such as Wren to see the benefits that
this new, theoretical approach might bring, and risk putting it into practice. Gradually
others saw how seemingly abstract theory could be applied to real, practical designs,
enabling more elegant solutions, but also reducing failures and cutting costs. ®

The early architect-engineer took the integration of art theory, architecture and
engineering for granted, while scientific analysis was new, and risky. Now, in an
ironic reversal of values, artistic practice can seem as mysterious and risky to many
engineers and clients as did those first lines of calculus to some eighteenth century
builders.



If art and engineering are to be reintegrated in any meaningful way going forward,
then artists or architects must be involved at the outset, when they can have real
influence. This will involve a similar leap of faith to that taken by the eighteenth
century practitioners. How can this be justified? What is it about the training of the
artist or the architect that could compliment the engineers’ essential work, assisting
them further to improve the environment? Is it possible that an artistic sensibility
might once again become as indispensable to engineering project teams as the
science that has gradually replaced it?

Meaning and association

River and coastal engineers are concerned with the land, and the forces that shape it
over time; the dynamic evolution of the catchment; the patterns of rivers, the
behaviour of the sea and its influence on the coast; the way that weather shapes the
places we move through; the effect of water management on the development of
communities. This is the stuff of art. The water engineer deals with truly poetic
material, though they are often required to reduce it, through instrumental analysis,
to hydraulic profiles, flood levels, flow rates, pollution levels...

If the environment can be defined as the combination of external conditions that
surround or influence us®, then these conditions are psychological as much as
physical. They are the things that shape our personal and collective memory.

When engineers make interventions into the environment, they create things that
carry meanings and create associations, regardless of whether consideration is given
to these things during the design. Every intervention into the built or natural
environment is open to interpretation and will be interpreted, consciously or
unconsciously, by those who come into contact with it.

A good architect will consider these factors to be critical and of equal importance to
the technical solution, an artist might hold them very much more front of mind. Both
will be trained to analyse them, and not to make an intervention without first
understanding the meanings and associations that it might carry.

Major infrastructure projects such as the Thames Barrier become so familiar that they
become part of our collective consciousness. This project, which successfully
integrated artistic input from the outset, can be used to demonstrate best practice.
With increasing awareness of climate change, the Barrier represents a graceful
sentinel, protecting London from the forces of nature and creating a unigue ‘sense of
place’, significantly raising public awareness of flood risk and the actions being taken
to mitigate it.



The Thames Barrier, 1974-1984

Subjectivity

Meanings are subjective, however. Each work of art, architecture or infrastructure will
create many different meanings and associations, depending on the person
experiencing the work. So how can the artist or architect know what is a correct
response to the environment? How do they know that their particular intervention will
constitute an improvement? The fact is that there are no correct answers. The artist
or architect must make careful decisions based on an understanding of history,
context, precedent, contemporary culture, and a consideration of possible futures in
the context of sustainable development.

Location, orientation, form, scale, space, light, materiality, colour, texture, text, sound
and smell — these are some of the elements that artists and architects are able to
combine in order to create a response to the environment in which they work. Having
made their choices, they must then be prepared to justify their decisions through
discussion and critical debate.

Since this kind of theoretical analysis does not form part of engineering training, an
engineer will tend to justify a decision using spreadsheets, diagrams, cost benefit
analyses, and other systematic approaches. While the outcome is almost always
convincing, it might sometimes be quite arbitrary, the illusion of objectivity masking
essentially subjective decisions. Viable options that carry real potential for improving
the environment might be discarded in this way. This is where the artist, who is
trained to deal with subjectivity, could add real value to the engineering team. When
involved from the outset, their critical approach, vital to ensuring the appropriate
artistic response to a given situation, may also provide the engineer with a new
decision-making tool that might lead to unexpected and exciting outcomes.

This is not to suggest that engineers are not creative. The interaction and
engagement with an artist or architect can enable a creative process to flourish and



potentially deliver much wider benefits to the project than could be achieved by
allowing engineering alone to drive the solution.

The Hudson River Park, New York
Seamless integration of art, landscape, and riverside infrastructure

Rediscovering an appropriate language

Architects and engineers that re-engage with infrastructure design will find it hard at
first. They will enter a harsh commercial environment which for decades has been
driven by technology and standardisation; where science has overtaken art. They
will need to find an appropriate artistic language with which to deal with projects for
which there is little recent precedent, and they will need to be persuasive.

In 1896, the architect Louis Sullivan wrote and essay entitled ‘The Tall Office
Building, Artistically Considered’. For Sullivan, the skyscraper was a new challenge.
He accepted that this new kind of building had emerged as the ‘inevitable product of
social and technological forces'™, but this did not dissuade him from engaging with it
in an artistic way.

Sullivan did not work alone — his partner Dankmar Adler was an engineer. Together
they grappled with how to deal with the results of increasing industrialisation and
standardisation, they were ‘...involved with the search for an adequate tectonic
expression for a new means of construction ... the problem of imposing a civic image
on raw, %{;’:mdardised technology and the role of a ‘higher sensibility’ in a commercial
setting.’

Our challenge and potential opportunity is to explore creative partnerships for
infrastructure and share learning and examples of good practice - to deliver a
renaissance in our approach to delivering projects in the built environment.

Pause
Today there is an increasing trend to develop more sustainable solutions evolving

from a ‘triple bottom line’ ©. Artistic practice can play a key role in facilitating
sustainable relationships between people and their surroundings, not just in terms of



ecology or economics, but in terms of sociology and psychology. Truly sustainable
improvements involve the making of places that are continuous with their history and
context and able to accommodate cultural and sociological change. The potential
contribution of artistic intervention to the sustainability of a place is difficult to predict.
Such benefits are learned over time, through observation, and the analysis and
criticism of precedent. It would be difficult even now to quantify the various benefits
that the Angel of the North brought to the north east region, but others have watched
with interest, and now Sheffield is persuaded to explore the reinvention of its cooling
towers as infrastructure-art. The towers are due for demolition in 2008 and SLR has
developed proposals for their replacement. It is unclear whether the project will go
ahead, but the aspiration is there, and significant learning and inspiration can be
drawn from exploring ideas that never come to fruition. Over time successful projects
will build a body of evidence that will make it easier to demonstrate the tangible long-
term benefits of artistic input.

Open ideas competition for refurbishment of cooling towers in Sheffield
Winning competition entry by SLR-Insite Landscape Architects, 2007. Image Courtesy: the architects

River and coastal infrastructure, artistically cons idered

There is a time when this kind of large scale, symbolic intervention is appropriate.
Such schemes can be useful for drawing much-needed attention to forgotten places
or attracting investment and regeneration to run-down areas. In another successful
and example, Alsop Architects used water literally to re-brand the centre of Bradford,
proposing to restore a forgotten watercourse to the surface and flood part of the city
— ‘The Bowl’ - with a giant lake. Water management was integrated with urban design
and infrastructure from the outset. The masterplan promised much, and the radical
concept has survived subsequent design development. The scheme carries potential
to create a strong and meaningful identify because it is generated from, and amplifies
the city’s own history and topography.



Cover of the Bradford Centre Masterplan, Alsop Architects
Commissioned by Bradford Centre Regeneration

However, the branding of places is potentially problematic. When the spectacular is
taken to extremes, or when the artistic concept overrides other considerations, the
gesture itself can become the destination, the one thing known. Then there is a risk
that its self-sufficiency might alienate it from the surrounding place. While it is in
fashion, it works, then it becomes obsolete. Consider, for example, the high-profile
coastal engineering in Dubai. These are truly radical interventions, the kind of
extreme solutions to which many engineers and architects aspire, but they are based
on a series of imported, abstract ideas that are not rooted in the local environment.
Are they genuine improvements? They advertise their ‘environmental’ credentials -
they probably have a low enough carbon footprint - but are these sustainable places
that make meaningful relationships?

No engineer, architect or artist wants to produce something that is ordinary, in the
sense of being banal, or predictable, but in trying to avoid such pitfalls clients and
project teams can sometimes go to easily in search of the spectacular gesture.
Everyone can call some ‘iconic’ statement to mind, and such projects are sometimes
the most easily imagined outcome, but many subtle possibilities can be missed in
search of such things.

Compare Dubai, for example, with the Netherlands. Both are literally reclaiming
nations from the sea through incredible feats of civil engineering, but in the
Netherlands, as here once in the Fens, a more measured approach has shaped the
character of the place over time.

We can learn much from they way that the Dutch, as a result of the unique
challenges they have faced, have learned to integrate architecture, urban planning,
water management and civil engineering.

It is not uncommon in the Netherlands to find a firm of landscape architects taking the
lead on a flood defence scheme or advising the government on water management
issues. The landscape architects H+S+N have written extensively on such issues. ("



In one essay, entitled ‘The Skill and Art of the Engineer’, they describe a project in
which they apply careful thought and analysis to the strengthening of a dyke. Rather
than simply accepting the obvious solution, they subtly shift the profile of the
embankment profile. By considering its history and context, the way it relates to the
surrounding landscape and communities, they fine tune the kinaesthetic experience
of moving along its crest.

The quality of that piece of infrastructure was enhanced with an attention to detalil
that is rarely seen on a UK project, and would be difficult to justify here. This is an
incredibly low-profile approach, deceptively simple, in which the ‘art’ in the finished
dyke is almost imperceptible, but it has shaped the solution and made genuine
improvements. Such moves can enhance ones experience of one’s environment in
an almost unconscious manner, but they are meaningful, and worthwhile.

In slightly more visible intervention, the artist Neil Talbot integrated sculpture into the
surface of a retaining wall by the Wesley Memorial Fountain on the Newcastle
Quayside. The thirty metre long sandstone relief depicts the River Tyne from source
to Tynemouth. The wall may form the canvas, but the context and subtlety of the art
creates something unique.

River Tyne, by Neil Talbot, Newcastle Quayside, 1996
Photograph by Leo Reynolds

The Belgian architects, Robbrecht and Daem, recently completed a beautiful scheme
in Lincolnshire in which they placed simple viewing towers at each end of a cycle
path along the River Wither. This straight-forward intervention, was commissioned
by the sustainable transport organisation Sustrans, to animate a 55km cycle path that
runs along the river from Boston to Lincoln. Carefully detailed and coloured with a
film-makers eye, the towers allow people to raise themselves for a moment above
the flat watery fenlands and experience their environment in a new way.



Viewing tower, River Wither, Lincolnshire, Robbrecht & Daem Architects
Photograph by Paul Robbrecht, courtesy Sustrans

All kinds of intriguing objects lie throughout the rural and urban landscape, the side
effects of our work, dotted along rivers and coastlines like so many sculptures:
penstocks and flap valves, kiosks, outfalls, pumping stations, lock gates...These are
often mass-produced background objects are so familiar that they slip through design
offices and planning departments without a second thought, and, once installed, are
largely ignored by passers by.

The pumping station completed by De Paor Architects on the river front in Clontarf,
Ireland, demonstrates the potential these objects carry. The riverfront building
contains a sewage pumping station, a sub-station and a park maintenance depot for
the landscaped space around it.

Pumping Station, Clontarf, Ireland, by De Paor Architects. Images ©Dennis Gilbert/VIEW



The striking form, and the colour and materiality of the concrete, iroko and copper
cladding, draw attention to an element of infrastructure that would otherwise be
overlooked. The project asks questions about what is an appropriate architectural
language to express such building within a twenty-first century civic space. It takes
the functionality as a given. The engineering is an ingredient that, when combined
with an artistic sensibility as part of a contextual response, delivers much more. Such
an everyday object, thus considered, not only improves its environment, but adds a
new level of complexity to people’s awareness of their surroundings. Having
experienced this building, people might well move through their environment seeking
out similar moments of intensity, asking questions of other normally-forgotten things.

The renaissance team

These examples are representative of others that there is not space to discuss in this
short paper, but this kind of work is still rare. This is a pity, but it is also an exciting
opportunity. Artists, architects and engineers can look to these schemes for
inspiration and generate their own ideas to promote such work, but clients also need
to demand answers to new questions: What is the psychological impact of our work,
rather than just the technical, political, or even the visual impact? What role can we
play in facilitating a sustainable relationship between people and place? How can our
infrastructure represent what we stand for, as well as our logo and our website?
Once these guestions are asked, clients might increasingly seek those with an artistic
sensibility help find the answers.

What benefits were perceived at the concept and funding stages of the Falkirk Wheel
project? The creation of a symbol of national identity, unique sense of place, and
‘Waterways Renaissance’ cannot be measured but far outweigh the benefits of
merely solving the engineering and infrastructure challenges of that particular site.

The Falkirk Wheel, 2002

Over thirty years ago, Ove Arup talked of a providing a Total Architecture. He
described the complete integration of the diverse creative and technical disciplines in



order to strive for ‘...artistic wholeness and excellence’®. This approach has
delivered many successful schemes over the years. Nowadays the aspiration
continues, and we in Arup talk of Total Design in relation to all of our work. For the
reasons touched on in this paper, this is easier in some areas of our business -
building projects, bridge schemes, or even transport - but now we are looking to
integrate this approach into our water and environmental work.

In 2005, with Arup support, the artist Peter Coates was awarded a NESTA fellowship
(National Endowment for Science and Technology and the Arts) to pursue
interdisciplinary collaborations and explore the juxtaposition of traditional with new
materials and media.

As part of an ongoing collaboration, Arup worked with the Peter Coates to create
TEXTUS, a public light artwork for the lifting tower in Wellington Place, Leeds. The
work celebrated the 800th anniversary of the signing of the Leeds Charter, which
effectively formally recognised Leeds as a place. This temporary work was
symbolically projected onto a Grade 1 listed at the hearts of one of the largest
waterside regeneration sites in the city.

TEXTUS, by Peter Coates, in collaboration with Arup and digital artist Paul Emery, Leeds, 2008

We are discovering that it is useful to have most of the relevant disciplines within our
organisation, but even then, it is essential to find those who are able to facilitate the
right conversations across disciplinary boundaries. We have nurtured this within
Arup with some success through post-graduate education and professional
collaboration, but for real change there needs to be a shift in the way that engineers
are taught. For example, the equivalent of one year of an MEng degree could be
dedicated to providing engineers with a greater awareness of the history and context
in which they work, an understanding of visual representation and some skills to deal
with subjectivity through critical debate. Schools which already have joint
departments of architecture and civil engineering, such as Bath University, could
expand the cross-fertilisation beyond building design, encouraging architects and
engineers to work together on infrastructure projects. Over time, these or other



similar developments might enable better communication between artists and
engineers, and maybe, in the long term, revive the practice of engineering as a
practical art.

Genius Loci

In 1733, while Belidor was writing his first engineering textbooks, the poet Alexander
Pope was encouraging landscape designers to ‘... consult the genius of the place in
all.”® He was referring to the Latin ‘genius loci’, a Roman term meaning the ‘spirit of
the place’. It is a useful way to conceive of ones environment, expressing a
necessity to consider things beyond functionality or even visual appeal.

Respecting the genius loci means integrating an artistic practice as a way of thinking.
It means valuing an unfamiliar approach, letting it influence decision-making at the
earliest stages of a project and embracing the outcome. Occasionally the result will
be spectacular, sometimes it will be almost imperceptible, and much of the best work
will become known and appreciated only over time, subtly drawing attention to the
extraordinary within the ordinary, heightening people’s awareness of their
surroundings in a positive way. Whatever the unexpected outcomes, it is likely that
all projects approached in this integrated way will have somehow improved the
environment, creating not just a new piece of infrastructure, but another place.

‘Another Place’ by Anthony Gormley, Image: Courtesy Mersey Waterfront
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