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Foreword

As Vice President for Education and Chair of the CIAT
Research Group it gives me great pleasure to support the
first ever publication to specifically address the area of
research, and in particular its relationship with practice, in
the discipline of architectural technology. Architectural
Technology: Research and Practice is not only
groundbreaking because it is the first book of its kind, but
also because it provides at long last one of the accepted
foundations needed to underpin the emerging academic
discipline, namely a recognised research base. The-
architectural technology discipline is well established at
degree level and taught in many UK universities with
counterparts around Europe. Architectural technology
programmes are subject to a comprehensive accreditation
programme run by CIAT, but the concept of academic
disciplines requires a subject to be researched as well as
taught. Differentiating a significant body of research that
can also be identified as relevant to architectural technology
is therefore an essential part of this process.

Research manifests itself within academic disciplines in
many ways, from empirical research activities to applied
research, mostly aimed at supporting the profession. In the
case of architectural technology much empirical and applied
research conducted in other allied fields is already there and
can be directly applicable. However, establishing a body of
research specifically applicable to architectural technology
that is being conducted and promoted on a significant scale
has yet to be fully established. This book takes a
momentous step in that direction.

Recognising that the relative youth of the discipline
requires that systems and networks need to be established



where no existing procedures or formal structures exist, the
Chartered Institute of Architectural Technologists (CIAT), as
the professional body having always supported practice
based research in particular, has responded with its recently
re-established Research Group taking on the endorsement
to '‘promote the development of research applied to the
education and practice of architectural technology’
(http://www.ciat.org.uk/). The CIAT Research Group aims to
focus on four distinct areas:

e Developing and defining architectural technology

research.

e Encouraging, promoting and disseminating research.

e Building and encouraging knowledge exchange between

practice, research and education.

e Promoting architectural technology as an academic

discipline.

In aiming to address the interaction between research and
practice in the field of architectural technology this book
demonstrates the significance of research to those involved
in architectural technology, and above all stimulates further
research and debate. In doing so it also achieves its primary
aim of highlighting the richness and potential of the subject
area. With contributions from architects and architectural
technologists, the passion for the subject is evident
throughout the collection of chapters and case studies
covering a number of different yet highly relevant themes.
As the editor, Stephen Emmitt suggests, ‘the underlying
message is that architectural technology is not just a
profession; it is a way of thinking and a way of acting’.

CIAT, in supporting this publication, is aware of the need
for books such as this to sustain the process of research
informed practice, as an aid for both students and those
practising within the discipline of architectural technology.



http://www.ciat.org.uk/

Norman Wienand MCIAT
Vice President for Education,
Chartered Institute of Architectural Technologists



Introduction

Architectural technology as a discipline and as a knowledge
domain has evolved rapidly in the UK since the early 1990s,
and in doing so it has started to (re)establish the synergy
between building design, technology and community as we
strive for a more sustainable and stimulating built
environment. The role of the architectural technologist, both
the official role promoted in the UK by the Chartered
Institute of Architectural Technologists (CIAT) and that
adopted by others, such as architects, engineers and
surveyors operating in the field, continues to evolve, shaped
and reshaped by the time in which we live and the
technologies to hand. The challenge for building designers is
constantly to evaluate and question: why we build; what we
build, how we build; and when we build. It is only through
such soul searching that we are able to advance our
understanding and create a more responsive Dbuilt
environment. In order to advance our understanding we
need to consult a wide range of knowledge, which will be
derived from research and reflection on practice.

Developments In
architectural technology

Building design and technology have a very special
relationship, since without the technologies to realise the
built form architecture would exist only in our minds. The
relationship between building technology and design can be
traced back to the Enlightenment and the Industrial
Revolution, periods when advances in technology and
science were seen as the way forward, and times of solid



faith in progress. Architects needed a thorough knowledge
of scientific matters (applied mechanics and materials
properties) as part of their education and daily practice.
However, it was the engineers who took up the technical
advances and new ideas in building the quickest. Cast iron,
concrete, steel and glass gave engineers opportunities to
build great structures, sometimes working alongside
architects, sometimes with contractors.

As technologies multiplied in number and complexity the
building profession started to fragment. Increases in
building activity brought about social and structural changes
(Bowley, 1960). Surveying, structural engineering and
design activities were separated with the development of
the professional institutions. The Institute of Civil Engineers
was formed in 1818, the Institute of British Architects in
1834 and the Surveyors’ Institute in 1868. One of the
peculiarities of fragmentation in the UK construction sector
has been the architects’ gradual retreat from technical
issues to concentrate on design, a characteristic found in
the majority of educational programmes and in practice
(Cole and Cooper, 1988). This has created a void between
the design and construction phases, which has gradually
been filled by architectural technicians and constructing
architects (Emmitt, 2002; Barrett, 2011). It is the growth of
a new discipline, architectural technology, and development
of the profession (architectural technologists and
technicians) that span the boundaries between design and
production.

For many vyears the unrecognised work-horses of
architectural practices, assistants, architectural technicians
and architectural technologists, have been at the centre of
many a successful business, forming the link between
conceptual design and production and helping to translate
design intent into physical reality. However, the assistants,
technicians and technologists have had to endure a territory



devoid of status, where career progression and standing
were traditionally well below that of their design orientated
colleagues. Writing in the later half of the 19th century the
architect and critic John T. Emmett (1880) made a particular
point of highlighting the plight of the architect’s assistant.
He claimed that assistants were by far the most important
members of the architectural profession, essential to the
smooth running of their superior’s office, but largely unseen
and certainly unrecognised. Emmett went on to urge
architects’ assistants to form an association or institute, in
partnership with the tradesmen and workmen, which would
lead to ‘perfectly instructed, practical, artistic craftsmen’,
and who would become masters of their own destiny in a
‘joyful and dignified career’. His words were not heeded, and
it took almost 80 years before the institute advocated by
Emmett was formed, not by the assistants, but by the Royal
Institute of British Architects (RIBA).

The formation of a profession

The RIBA Oxford conference of 1958 proposed the abolition
of pupillage and part-time courses for architects, and with it
the formal creation of the architectural technician discipline.
This essentially created a two-tier system, those responsible
for controlling design (architects) and those with practical
skills (the architectural technicians). To reinforce the
distinction the technicians were given lessons in ‘design
appreciation’ rather than studio-based design projects
(Crinson and Lubbock, 1994). Of course, the two-tier system
was already in place in the majority of professional offices,
but now it had been officially recognised, thus setting the
scene for the events to follow.

In 1962 the RIBA’'s report The Architect and His Office
identified the need for an institution (other than the RIBA)
that technicians could join to ensure maintenance of
standards for education and training (RIBA, 1962). Technical



design skills were identified as a missing component of
architectural practice and the report urged the
diversification of architectural education so that this
shortcoming could be addressed, suggesting that architects
who chose to specialise in technology (rather than design),
the ‘architechnologists’, should still be allowed to join the
Institute (RIBA, 1962). The report acknowledged that
technicians were needed in architects’ offices to raise
productivity and standards of service, for which they would
require education and training in the preparation of
production information and technical administration;
‘design’ was specifically excluded from the technologist’s
training. The Society of Architectural and Associated
Technicians (SAAT) was formed in 1965 and inaugurated as
an Associated Society of the RIBA under Byelaw 75 of the
RIBA’'s charter in 1969 (SAAT, 1984). SAAT did not
encompass all technicians (estimated by SAAT at 20 000-25
000); many belonged to other societies, as reflected in its
membership of 5300 in December 1983.

The constructive link

SAAT published an influential report in 1984, Architectural
Technology: The Constructive Link, which drew on existing
literature to develop a view of construction for the 1980s
and beyond, highlighting the future direction for SAAT and
its members. The book was important in helping to establish
a sense of identity for architectural technicians since it
helped to identify the technicians’ role as complementary to
that of the architect. The book was also important in
highlighting the link between conceptual design and the
realization of a physical artefact. As a construct and
metaphor, the constructive link lies at the very heart of
architectural technology.

In 1986 the SAAT was rebranded as the British Institute of
Architectural Technicians (BIAT) and again in 1994 to the



British Institute of Architectural Technologists. Although the
acronym remained the same, BIAT took a significant step
forward with the subtle change from ‘technicians’ to
‘technologists’ in the title, reflecting the growing stature of
the discipline. With the change of name and the promotion
of degree-level qualifications for its members, BIAT had
started to redress the issue of status. The Institute’s
Innovation and Research Committee was established in
1996 and a small number of research events were organised
in the following years. The Institute was granted a royal
charter in 2005 and once again the name changed, this time
to the Chartered Institute of Architectural Technologists
(CIAT). Around this time the undergraduate programmes
were maturing and design was becoming increasingly
prevalent - present in the conceptual design of buildings
and the conceptual design of building components and
joints. With the change of status came the promotion of
postgraduate degrees in architectural technology and with it
an increased focus on the value of research.

Researching the
constructive link

Since its birth in 1965 the architectural technology
profession in the UK has evolved into a distinctly separate
discipline from architecture. The profession has started to
increase its leverage in the marketplace and with increased
attention to the (thermal) performance of buildings,
collaborative working and the role of building information
modeling (see, for example, Harty, 2012) the profession is
well positioned to make a significant contribution to the-
realisation of creative and functional buildings. However,
without a sound theoretical and evidence based foundation
it is unlikely that the architectural technology discipline will



be afforded the credibility it deserves. It follows that the-
profession must embrace research and start to develop a
distinct body of knowledge that adds value to the sponsors
and users of buildings and to society as a whole.

The unquestioning faith in science and technology that
dominated earlier times has given way to increased
scepticism and caution, represented in the constant
questioning of professionals. It is research - the gradual
contribution to the development of a unique body of
knowledge - that shapes a profession and underpins the
values and competences of its members. This knowledge
resource also helps others working alongside architectural
technologists to understand others’ roles and relationships.

CIAT’s Research Group

It is almost 30 years since the publication of Architectural
Technology: The Constructive Link (SAAT, 1984). During this
period much research has been published that falls under
the umbrella of ‘architectural technology’, although very
little of this has been funded or conducted by the
professional bodies representing architectural technologists.
Relying on other professional institutions to stimulate
research may be an economically prudent approach, but
without a solid knowledge base the profession is open to
criticism and questions of legitimacy. How, for example, can
architectural technology claim to be a profession if there is
very little research underpinning its knowledge domain?
How can the members of CIAT respond to the challenges we
face in the built environment, other than from an informed
position?

Fortunately there are initiatives underway to help build a
body of research.

BIAT's Innovation and Research Committee was
instrumental in raising the profile of research within the



profession. This committee was replaced by the CIAT's
Research Group in 2010. The aim was to concentrate on the
value of research to the profession and stimulate a number
of projects to support this aim. One of the Research Group’s
initiatives was to look at how research informs the practice
of architectural technology and vice versa. The outcome of
that exercise was recognition of the need to set out what
constituted ‘research’ in architectural technology, which in
turn led to this book.

Research networks

There are many research networks that deal with specific
issues concerning aspects of building design and
construction, but two are particularly pertinent to the
development of a research culture within architectural
technology. These are the Detail Design in Architecture
(DDiIA) conferences and the International Congress of
Architectural Technology (ICAT). Detail Design in
Architecture was established in 1996 in the UK with the aim
of bringing together knowledge and developing our
understanding of architectural detailing with an
environmentally sustainable agenda. This conference
network has been supported by BIAT, CIAT and the RIBA,
with conferences held in the UK and The Netherlands, and
more recently Turkey (2012) and Taiwan (2013). The
International Congress of Architectural Technology was
established in 2008 by individuals involved in educating
architectural technologists. This European network has
adopted a wider remit, questioning the role and scope of
architectural technology (and architectural technologists),
helping to explore the interfaces between practice,
education and research.



Agenda

This book addresses the interplay between research and
practice in the field of architectural technology. The aim is to
demonstrate the significance and importance of research to
those involved in architectural technology. The objective is
to stimulate further research and debate within the subject
area, and hence contribute to the development of the field.
The purpose is not to tell readers how to conduct research,
although some practical guidance is provided, but to-
highlight the richness and potential of the subject area.
Taking our cue from the constructive link, the argument in
this book is for research to underpin the link between design
and production and between education and practice.

The book comprises a mix of chapters and case studies,
bringing together a number of different themes under one
set of covers. Together, the contributions provide a number
of insights into the world of research as seen from the-
perspective of those working within the architectural
technology field, comprising practitioners, academics and
students. The underlying message is that architectural
technology is not just a profession; it is a way of thinking
and a way of acting. This is underlined by contributions from
architects and architectural technologists passionate about
architectural technology as a field of knowledge.
Contributions range from the theoretical and polemic to the
pragmatic and applied, further helping to demonstrate the
richness of the field. There is a clear and deliberate bias
towards environmental sustainability within the book, which
reflects concern for our natural and built environment.

Architectural technology is the realisation of architecture
through the application of building science: essentially a
mode of action forming the constructive link between the
abstract and the physical. It is a mode of action reliant on
evidence derived from research and practice. Whether



research and practice should be about reinforcing the status
quo or about challenging our beliefs and accepted way of
doing things will depend on the context, but both extremes
are needed to expand our understanding. This book can
only deal with a few aspects of architectural technology,
essentially a glimpse into an exciting world of possibilities
and opportunities.

Further reading

For a comprehensive overview of architectural technology
see Architectural Technology (second edition) by Stephen
Emmitt (Wiley-Blackwell, 2012).
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Chapter One

Theory and Architectural
Technology

Norman Wienand

Department of Architecture and Planning,
Sheffield Hallam University, UK

Why theory, what has theory got to do with architectural
technology and why worry about it? One answer suggests
that it needs a differentiating design theory to reinforce its
position as the primary technical design authority in the
modern construction industry. In saying that, however, it
also raises a whole host of further questions such as what is
technical design, what position is being referred to exactly
and why a differentiating design theory? This chapter is
placed at the beginning of the book because it poses some
of the principal questions that need to be addressed as the
subject of architectural technology develops into a mature
academic and  professional discipline. Considering
architectural technology historically in terms of alternative
theories, through theories of technology and also by means
of complementary design theories, allows the reader to
reflect on architectural technology in its many expressions,
be they historical, physical or even metaphysical. In
addition, simply establishing and documenting its existence,
confirming a theoretical and historical foundation to the
discipline, permits continuing deliberation and development,
providing a focused context for further relevant research.



Introduction

Why do we need a theoretical approach to architectural
technology? Firstly, to answer this question we need to have
some understanding of what we mean by theory. The
Concise Oxford Dictionary offers three enticing descriptions:

» the sphere of abstract knowledge or speculative
thought,

e exposition of the principles of a science, etc.,

» collection of propositions to illustrate principles of a
subject.

While the last two can have a significant role to play in
many aspects of architectural technology, particularly those
related to building physics and architecture generally, it is
primarily the first, speculative thought, that gives us the
catch-all definition we require, namely theory as ideas as
opposed to practice and theory as thinking rather than
doing. Most practising technologists, however, will know
intuitively that all doing is preceded by thinking and
sometimes very long and hard thinking. Calling it theory
(e.g. this is all very well in theory but how will it work in
practice?) simply gives us a framework and space to
structure our thoughts.

Therefore a theoretical approach is already tied to many
aspects of the practice of architectural technology but is
particularly closely related to its existence as an academic
discipline and how we take the subject forward in a
controlled and managed way. In academic language,
architectural technology is a vocational subject, meaning it
is intended to lead on to practice as a professional. This is
different to more academic disciplines where there is no
closely related occupation. However, even vocational
subjects need to be established as having strong academic
principles or they exist merely as training programmes.
Architectural technology now functions as both a



professional discipline and also as an academic discipline
and, as with most vocational subjects, these two aspects are
very closely aligned (Wienand, 2011a). Although it may be
possible to exist as a professional discipline without
academic support, architectural technology is now
predominately a degree level entry profession. It is taught
as an academic subject throughout the UK and is supported
by significant areas of research, all hallmarks of an
established academic discipline. That is quite an
achievement for a discipline of such comparative youth, and
the next requirement is to bring what is a wide ranging
research base into some form of recognisable arrangement.

This observation leads nicely on to the next set of
questions, namely: why research, what is it aiming for, what
exactly is architectural technology research, what for that
matter is architectural technology? These questions can
continue with: is architectural technology just detailing or is
it technical design in architecture or perhaps much more
than that, and what exactly are architectural technologists?

Leaving the research questions to others for now, we still
have to ask: what is technology, what is theory, and
therefore what is architectural technology; and what about
theories of technology? All of these questions are
fundamental to understanding the discipline of architectural
technology and theorising allows us to consider these
questions and many more in an attempt to provide a stable
academic foundation for this exciting and immensely
rewarding discipline.

Why we need theories

The concept of theory comes in many forms, from the
everyday good idea to the verifiable scientific theory that
takes on the mantel of ‘fact’” until proven conclusively
otherwise, using scientific method. What they are all about,



however, is ideas, and that is precisely why we need
theories. Theorising can just be about ideas, making us
think and see things in a different way, leading potentially
to new innovative ideas. Essentially, though, it is about
providing a structure to our thinking and a framework for
our conclusions. For the discipline of architectural
technology, viewed from either the academic or professional
perspective, theories also allow us to use that framework to
give some meaning to the past, the present and, in
particular, the future. By taking that open and variable
philosophical interpretation of what we mean by theory, we
can use the simple form of ‘ideas’. In this abstract or
speculative sense, the strength of ideas comes from their
very nature and therefore, as concepts, they are there to be
considered in depth rather than any notion of being deemed
factual.

Why exactly does architectural technology need theory? It
could be argued (a theory) that it does not actually need
theory and exists quite satisfactorily in its present form.
That view suggests that it is a constant task based
profession, that once mastered remains static for all time,
which is clearly not true. The reality, as we all know, is that
keeping abreast of change is a vital function of the
practising architectural technologist, which leads us to two
further questions: how does theory help us master change
and, more fundamentally (we keep coming back to this),
what exactly is architectural technology? The rest of this
chapter attempts to confront this dilemma by using the
concept of theorising to provide routes to the answers. For
example, understanding how the discipline has got to the
position where it exists today will help to provide some
insight into what exactly it is. A deeper theoretical
understanding of what architectural technology actually is
may also help us to understand and grasp the present,



predict the future and maybe also allow us to define that
future.

Historical perspectives -
learning from the past

The claim that theory can help us to understand how we got
to where we are and therefore to understand who we are
comes with the study of architectural history, and in
particular the aspects of architectural theory that place
philosophical thinking in distinct historic periods. It is
recognised that the constantly evolving world of
construction is not a smooth flow from one new idea to
another but that just as with biological evolution it moves in
a haphazard way, responding to whatever external
influences are at play at any one time.

While architectural technology as a professional discipline
has much in common with many allied vocational
disciplines, such as civil and architectural engineering,
building and quantity surveying, service and environmental
engineering, it is probably closer to mainstream architecture
than any other, especially when viewed from the
perspective of the layperson. It can be argued that a study
of the shared history of the two disciplines is where the
subtle but real differences emerge that allow architectural
technology to assume a separate and distinct identity. Both
professions will see a significant heritage in the concept of
the Master Builder that was so important to the buildings of
the Middle Ages, or probably more accurately defined as the
Gothic period of the 12th to 14th centuries. The
comprehensive role of on-site designer, manager, builder
and engineer that was the Master Builder would be entirely
familiar to both modern day architects and architectural
technologists. The collaboration with fellow craftsman,



