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PREFACE

This is a book about architectural detailing, from the level of
the conceptual design through to the physical realisation of
design intent during construction. It addresses the creative
act of making buildings and introduces concepts and models
that we can use to achieve and retain creativity in architecture.
It is a product of our collective endeavours as architects and
academics striving for a better response to the ecological chal-
lenges that we face. Our focus is on the detail — the joint solu-
tion — although we have also emphasised the importance of the
detail within the overall building design. This is because the act
of design is not sequential in the sense of making a conceptual
design for the whole building, then the details, then the speci-
fication and finally its construction. It is an iterative process in
which abstract concepts are developed, tested and redeveloped
continually with the aim of producing a set of information from
which the building can be constructed. On the one hand the
choice of structural systems, services, materials and compo-
nents is influenced by conceptual design decisions, while on
the other hand the conceptual design will be influenced by the
details and means of construction. So, when developing con-
ceptual designs for the building we should also be working on
conceptual designs for the details. We start with this observa-
tion because the conceptual thinking at the level of the detail is
vital to the successful construction, maintenance and eventual
disassembly of the building and should be included in the early
design iterations. This is especially true when using a whole-life
approach to our built environment.

There are, to the best of our knowledge, very few books that
specifically address the detailing of buildings and the detail de-
sign process from first principles. Instead, construction technol-
ogy booksillustrate typical details, providing familiar solutions
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to common problems, with little explanation as to why they are
composed as they are and without much guidance as to the se-
quence of assembly. Likewise, literature on sustainability tends
not to deal with construction details and it is also rather rare for
architects to talk about their approach to the materialisation of
their designs. As such there is little guidance available to the
student of architectural design to help in the development of
details from first principles. The result is that both students and
practitioners tend to copy the familiar solutions offered in the
books, journals and office master files with insufficient thought
for the consequences of their actions.

With greater awareness of ecological matters and the en-
vironmental impact of buildings on both our health and our
planet, we face a challenging future. We can only guess at fu-
ture climate change and its effects, perceived or otherwise, on
our approach to building design, construction, use and reuse.
What we do know, however, is that tried and tested approaches
to construction may well be inappropriate. It is with this in
mind that we have written this book, a modest attempt at en-
couraging a more ecological approach to architectural detailing
from first principles. Our goal was simple — to write a concise
book that would help students and practitioners to understand
the underlying factors and principles of architectural detailing
and the research still required. The contents are deliberately
generic so as to appeal to detailers wherever they happen to
work, supported by practical examples, checklists and graphics.
Likewise, the principles outlined and illustrated are designed
to be of equal value to those working with new build, refurbish-
ment and alteration works. Although our book is intended as an
introduction to architectural detailing, we have assumed that
readers already have a little knowledge of design and construc-
tion. To aid clarity we have kept references out of the text; in-
stead we offer some recommended reading in the appendices.

We hope that the book will inform, stimulate, encourage and
assist those charged with designing and detailing buildings,
leading to an exciting and invigorating environment that re-
spects our health and enriches our planet.

Stephen Emmitt (se@byg.dtu.dk)
John Olie (jointori@euronet.nl)
Peter Schmid (P_Schmid_Prakash@yahoo.com)
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DETAILING - THE
CREATIVE LINK

There is a well-known saying that ‘God is in the detail”. Some
colleagues report that the famous architect Ludwig Mies van der
Rohe first said that ‘Gott wohnt im Detail’, while others would
argue that the quotation is as old as Methuselah. Whatever the
truth behind this famous dictum, the point is that the detail is
all-important in ensuring high-quality buildings. Indeed, com-
mon sense would seem to suggest that the place and meaning
of architectural details is paramount, for without the details
there would be no building. With increased awareness of en-
vironmental issues and the impact of construction activities on
our host, the planet, we must consider a more environmentally
conscious approach to building design, construction, use, reuse
and disassembly. Such a whole-life approach requires a change
in our way of thinking, an adjustment to our usual habits, and
increased attention to the most challenging of areas — the com-
ing together of materials and processes in a joint solution: the
architectural detail. It is here that we face our biggest problems
and of course our greatest opportunities for creative thinking
and innovation. If we are to adopt a whole-life approach for our
built environment, then dealing with joints is unavoidable. In-
deed, in order to achieve a cultural architecture in the futureitis
essential that we deal fundamentally with architectural detail.

Unsettling matters

When designing buildings, architects and engineers tend to be
very good at pushing the boundaries of creative endeavour in
producing unique and stimulating designs. Styles in architec-
ture and the design approach of architects are constant sources
of debate and dialogue in the office and in the media — design

3



4 Fundamental Issues

sells. Strangely, when it comes to the level of the detail that helps
to refine the design concept, the same designers tend to talk dif-
ferently, if at all, about the thinking behind the detailed design
decisions. Perhaps it is just that it is easier to talk in the abstract
and conceptual, more interesting to a wider audience than the
mechanics of production and realisation. Whatever the reason
behind this characteristic we should be concerned that details
are not viewed in the same way as the conceptual design — de-
tails are undervalued — and this is an unsettling matter given
their importance. Unsettling in so much as the time and think-
ing required to compose and then deliver good quality building
is often lacking. It is in the detail, the resolution of joints, that
the whole of society is reflected — the way in which we choose
and produce building materials, the way we shape components,
the way that we execute and assemble buildings, the manner in
which we organise labour, the way that we deal with the project
economy and the impact of our decisions on our ecology.

So when we start to ask questions such as Why are buildings
detailed like they are? and Why do architects and engineers
seem to come to the same kinds of solutions every time? it is
not easy to find answers. Of course we also need to ask whether
we are satisfied with the solutions that are built, and in an age
of increased environmental awareness the answer to that last
question has to be No. Collectively we need to encourage an
innovative approach to detailed design thinking and deci-
sion-making, starting with education and taking the principles
through into industry. All designers contributing to the built
environment need to develop the ability to detail creatively and
responsibly with spirit and resolve. For this we need a support-
ive culture and the time to realise our goals. Fundamentally, we
need to loosen up our thinking.

A question of detail

Building design is concerned with solving problems that are
specific to a particular client, to a particular site, at a given time.
The nature of design is that these problems defy clear defini-
tion and therefore require a considerable amount of knowledge
to be applied to their resolution. The origin of design problems
(often referred to as ‘wicked problems’) tends to be unclear and
the future is always open to question, the outcome of the design
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process being the creation of a unique design solution, which
is then transformed into an equally unique building. The ap-
proach taken by individual designers and/or design teams in
attempting to resolve the problem before them — the knowledge
that they apply — will have a direct influence on the design so-
lution. It follows, therefore, that there is always more than one
solution to a problem, regardless of its complexity or perceived
familiarity. This is true of large designs and also the design of
the component parts and specific joint solution(s).

The interrelationship between conceptual design and con-
struction is paramount to creative detailing (see Fig. A1.1). De-
cisions made early in the briefing stage will colour and shape
the conceptual design, which will influence the subsequent
decisions made during the detail design phase. Constraints of
production and existing (or available) technologies will also
influence this decision-making process that we know as detail-
ing, architectural engineering or materialisation. Limits and
opportunities need to be recognised, understood and accom-
modated; time, finance and resources require careful consider-
ation and evaluation. Furthermore, co-operation, collaboration
and co-ordination are essential if design intent is to be realised
and transferred effectively to the constructor.

It is very difficult, if not impossible, for one person to pos-
sess all of the necessary skills to design, detail and assemble a
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Fig. A1.1 People need a more or less tailored built environment that re-
sponds to their natural territory and is in harmony with nature.
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building. We rely on many individuals and organisations com-
ing together to harness specialist skills and knowledge to the
benefit of the project. It is the collective impact of our individual
decisions and individual actions (or lack of them) that will im-
pact on the completed artefact, the constructed work. The way
thatindividuals come together and subsequently interact within
the structure of the temporary project organisation, the procure-
ment routes used, the time and finance available, and so on will
all have an influence on the effectiveness of the detailing and
hence affect the performance of the completed building. Since
the building will continue in use long after project completion
it is vital that the decisions we make are correct. This brings us
to another rather fundamental question: Who is in charge of the
details? Of all the people and organisations involved with the
dynamic yet temporary building project and the building prod-
uct over its lifetime, do we really know who is responsible for
co-ordinating and integrating all of the technological, manage-
rial and design knowledge concerned with the details? Are we
really making progress in building and society?

In design offices there is a constant tension between creative
design and the detailing phase (see Fig. A1.2). Itis here that ab-
stract ideas are converted into specific instructions — encoded
in drawings, specifications and schedules — from which the
contractor will construct the building. Empathy between con-
ceptual designer and detailer is crucial in ensuring that design
intent is adequately represented in the production drawings.
This is why, in an ideal world, a conceptual designer should also
make conceptual designs for the details, thus helping to ensure
continuity between design and production. Failing this, the de-
tailers should have a thorough appreciation and understanding
of the conceptual design process, thus helping to maintain and
enhance design intent as the design develops. Building design
and detailing is not, however, confined to the offices of archi-
tects and engineers. Effective detailing requires collaboration
with materials suppliers, product manufacturers and specialist
trades-people, harnessing their collective knowledge to the ben-
efit of the individual project. Fast-track construction demands
effective co-ordination of engineering services, structure and
fabric through dedicated information technology networks
and effective interpersonal communication. Similarly, the ap-
plication of lean design and lean construction techniques are
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Fig. A1.2 Our built environment in its ‘biodiversity’ rests on its details.

equally dependent on competent people working in harmony
towards a common goal. Design and construction knowledge is
best integrated and harnessed through close working relation-
ships, such as alliancing, partnering and the creation of technol-
ogy clusters, with the ultimate aim of producing a high-qual-
ity building that exceeds the client’s expectations. The whole
should be more than the sum of the part (see Fig. A1.3).

With increased pressure to reduce the time taken to design
and construct buildings, combined with associated downward
pressure on initial cost and cost-in-use (by far the largest ex-
pense), we have seen a decrease in the time dedicated to the
detailing process and in many cases a general decline in the
quality of thought behind the information produced. With
increased complexity of technologies, legislation, environmen-
tal concerns and the loss of craft-based knowledge there is a
need for more and more information, which takes more time
to produce, check and co-ordinate. Although this requirement
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Fig. A1.3 The world of details condensed in a few characteristic ones.

is mitigated by the improvements in information technology,
there is still a strong argument for increasing the amount of
time dedicated to thinking and reflecting on our detailing and
the associated production information. We need time to think
about our individual and collective design decisions, adequate
time for reflection (and discussion with others) before imple-
mentation; indeed, as we argue in this book, we need a suit-
able philosophical and practical framework in which to make

informed decisions.

Creative solutions

If clothes are our second skins, then surely buildings are our
third. We spend the majority of our time in and around build-
ings, be it at work, rest or play. Just as the wrong choice of
clothes can make us uncomfortable, so too can the materials
that we choose for our buildings and the way in which they are
put together. Conversely, when we get the choice right we feel
comfortable and confident and experience a sense of wellbeing.
Conceptual and detail design decisions relating to material se-
lection and their juxtaposition will affect the manner in which



Detailing — the Creative Link 9

we perceive and interact with our built environment and will
directly influence our physical and mental health, hopefully in
a positive manner.

In spite of our rather obvious observations about the funda-
mental importance of the architectural detail, we are repeatedly
confronted with problems during the construction process and
with the finished building, regardless of the type of procure-
ment route adopted and the inherent level of complexity. Many
of these problems are a direct consequence of careless or inap-
propriate detailing during the design phase or careless imple-
mentation during construction. Once spotted, these difficulties
often seem insurmountable, thus leading some to claim, some-
what cynically, that it is ‘the Devil who is in the detail’. With the
benefit of hindsight we often find that it is the quality of thought
behind the detail, both in design and execution, which is lack-
ing. In essence these would appear to be problems brought
about by a failure to apply our knowledge and skills in an ap-
propriate way. In our search for creative solutions that work,
we first need to give some thought to the underlying reasons
behind the apparent lack of attention to detailing in practice.
We need to look at the construction sector and to the education
of design and construction professionals.

The construction sector

As construction technologies have evolved and buildings have
become more complex in both design and assembly we have
witnessed the development of specialists and the fragmenta-
tion of the building ‘team’. Manufacturing, both on and off site,
the increased importance of specialist suppliers and subcon-
tractors, diversification of professionals, the tendency to out-
source and sub-subcontract work, concerns over risk avoidance
and confusion over responsibility for different elements of the
work all contribute to an interesting and dynamic working en-
vironment; however, we are often left to ponder who is really in
charge of design quality. When the outcome is good we all like
to claim credit, but when there are problems it seems impos-
sible to find anyone willing to own up to their responsibilities.
The diverse and often competing organisations that contribute
to the temporary construction project must interact, that is,
they also must come together as a temporary joint solution, at
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various stages through the life of a project. With increased di-
versification has come greater complexity of the organisational
joints (if we may use such a term) and with it a more pressing
need to really understand the interface between professionals,
a concern that can sometimes overshadow the interrelationship
of materials.

It is often difficult to find evidence of long-term thinking
in the construction sector because of the focus on short-term
project objectives. Attention tends to be on lower initial cost and
ever-faster completion times, working with outdated economic
models and project management tools that fail to adequately
address quality and environmental concerns. Indeed, with
some notable exceptions, we have yet to embrace a whole-life
approach to the construction and use of buildings. Clients, their
professional advisers and politicians all share a responsibility
here; we could and should do more.

Built environment education programmes

Over the past 20 or so years there has been a gradual shift in
the content of architectural programmes towards creativity
at the expense of technology. Likewise, many of the construc-
tion-related courses have moved towards management skills
at the expense of technology. Obviously, it is possible to put
only so much content into a particular programme of study,
but the result of this shift is that we have architects who are not
adequately educated in the benefits of construction technology
and managers who do not fully appreciate the technology and
processes that they are charged with managing. We have also
witnessed site operatives who, when faced with something
slightly unfamiliar, are completely lost as to how to solve the
problem, simply because they do not understand the underly-
ing principles inherent in how buildings go together, reflecting
a decline in skills training. This fundamental inability to teach
some basic principles (and transferable skills) has resulted in us
becoming over-reliant on copying and trusting the judgement
of others; that is, we have lost the ability to question why things
are how they are. In many cases the result is, at best, mediocre
detailing; at worst there are difficulties with constructabil-
ity, latent defects, ensuing maintenance problems and further
down the line associated problems with disassembly, which
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someone has to rectify and pay for. From our current perspec-
tive it appears that we have lost the art of creative detailing (see
Fig. A14).

The current approach in architectural education is to empha-
sise the ‘great’ gesture and creative design proposals — architec-
ture with a capital ‘A" Such emphasis is often at the expense of
the equally creative and vital issue of the technologies and the
managerial skills required to first assemble the building and
then to operate it. Small, apparently, is not beautiful. A useful
comparison can be made with science. While nuclear physics

became a key for a better understanding of matter as well as an

)
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Fig. A1.4 (a—c) Detailing was, is and remains a precondition for each building in the past, in
the present and in the future.
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important knowledge base for numerous other disciplines, nu-
clear” architecture (if we may make this comparison) has yet to
be discovered. Arguably, we remain overly concerned with the
bigger picture and not with the pixels that compose it. Taking
our cue from science, we argue that this missing link has ur-
gently to be transformed into a creative link. Quality buildings
demand quality thought, quality detailing and quality assem-
bly. In some respects this missing link is starting to take shape
in the form of the architectural engineering and architectural
technology disciplines where the design of the details and the
importance of engineering as a creative discipline are given far
more prominence than is currently the case in architectural edu-
cation. These new programmes are an interesting development
that will, eventually, have a positive effect on the way in which
we detail buildings. We do, however, still have a way to go.
Looking back at the recorded history of our built environ-
ment to the highlights of architecture and building technology,
we can identify and recognise the knowledge and control ex-
erted over the connection of materials, building parts, compo-
nents and elements that made the masterpieces possible (see
Fig. A1.5). Such buildings demonstrate a commitment to design
vision, excellence in detailing and engineering solutions and
of course great tenacity and determination to see the project
through. Of course the less well-detailed and poorly crafted
buildings were quick to collapse or to be replaced, thus even
here our focus is directed to that which has been successful
and which is deemed important by society. Drawing from the
information embedded in the buildings around us we can see
how our own ideas are confirmed. Details — connections, joints
and knots —have an extraordinarily crucial place and meaning,
both technologically and culturally. Nevertheless we often fail
to provide the necessary attention to the details in our daily
practice, distracted by other, seemingly more important issues.
This is a criticism that can also be aimed at education and
research. Lack of a proper devotion to the details causes dif-
ficulties not only for designers and contractors (the experts) but
also for the building users (the layperson) because it is the users
who interact with the building on a daily basis over a period
of many years. However, we must not be too negative. While
bearing in mind that ineffective detailing is undesirable, in this
book we want to emphasise the potential that effective detailing
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Fig. A1.5 (a,b) Different times, different materials, different approaches,
clearly recognisable in the detail.

has to offer. In particular we would like to support the experts
and students (the future experts) in the field of architectural
design and assist in their commitment to creative detailing.
Designers and engineers should have a greater say and hence
more impact on the manner in which the conceptual design is
realised. In the majority of cases it is not sufficient or acceptable
to delegate this task to others who may not necessarily share the
same values and goals. To do so requires a greater understand-
ing of the subject.
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The place and meaning of architectural details

Place

Meaning

Details are determined by their place of origin and their mean-
ing. Science, art, technology and wisdom are the components
that need to be brought together in the design and production
of details. Design and technology can be dealt with through
good education, comprehensive briefing and the professional
management of design intent from inception to completion and
beyond. Underlying this is a fundamental requirement for syn-
thesis and integration towards an ecological approach.

The place of architectural details can be ‘located” on quite dif-
ferent levels. Some of the most significant of these, which are
interconnected, are discussed briefly here.

Architectural details have their place within each and every
building structure. It is the sum of those details that col-
lectively determines the structure and fabric of a building.
They combine to form space and enclosure, and between
them there are ‘only’ connecting lines or materials arranged
according to the instructions given in the production infor-
mation.

Architectural details are the preconditions of any building
structure. Their ‘strategic” place collectively determines the
main shape or form of a building structure. But at the same
time —looking carefully — they also determine the gestalt of a
building. Properly detailed means precisely designed, even
in the smallest dimensions.

Architectural details are parts of a phenomenon; their place
canbe found everywhere and in everything, in the sense that
they are the connections, joints and knots which keep the
whole of an object and building in its place.

The meaning of architectural details can be found in a variety
of guises, depending on our point of view.
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Architectural details express, mainly visually, a certain
concept and design approach. As characteristic parts of a
whole building they can carry a typical signature, a specific
language, and communicate messages to users, society and
of course architectural critics.

Architectural details reflect the cultural background from
which they come and in which they are ‘born’. Often they
breathe the atmosphere and show the ‘colour” of their cul-
tural context.

Architectural details, according to their scale (and place),
represent a kind of ‘cosmos’, which is one of the main deter-
minants of each and every building, moving from the micro
to the macro and vice versa.

The place and meaning of architectural details can be understood
as a certain whole. On the one hand it can be seen that the detail is
an extraordinarily important part, which exerts its entire impact
on the whole. On the other hand there is the ancient concept of ‘as
in thelarge, in the small’, in that the whole also exerts itself on the
parts. It follows that we can imagine the whole (building) and its
details as being the ‘same’. Indeed, both are normally the result
of the same manufacturing and design style.

Technique and technology both have their etymological
roots in the old Greek term techne, which means the art to
make an artefact (Fig. A1.6), to materialise, to build. From our

Fig. A1.6 (a,b) Two worlds of production, one with flowing transitions, one with sharp limits,
and always with its own character.
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current viewpoint we see two main approaches to the pro-
duction of buildings and their details (although we should
recognise that this is not possible everywhere in the world).
These may be either, or a combination of, hand-made or ma-
chine-made.

Presently we are experiencing an enormous amount of tech-
nological development, a race towards complete automation
(Fig. A1.7), supported by computer-aided design (CAD) and
computer-aided manufacturing (CAM), and recently a strong
tendency for virtual reality approaches and applications. Our
attention to the machine-made is often at the expense of the
hand-made which, of course, is still valid. Indeed, a huge part
of the world population relies on hand-made approaches and
human labour, a rather large proportion of which is in urgent
need of a ‘roof” and a supply of clean water. The hand-made
procedures, therefore, are at least as important as the machine-
made ones in our small world. We not only need virtual build-
ings but desperately seek the means to provide real buildings.

RO

Fig. A1.7 Highly automated roof tile factory (Portugal). Quality control was
undertaken best by experienced workers, following problems with mecha-
nised systems.
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Supporting an ecological approach

These observations bring us to the subject of ecological sus-
tainability, which is strongly related to inequality in the world.
This means that we have to save our resources, especially ener-
gy, and make a greater effort to use materials and space much
better than we do at present. We have to avoid deterioration,
exploitation and pollution as side effects of manufacturing,
producing, using and recycling buildings. The argument for
designing buildings that are environmentally friendly over
their entire lifetime is well established, but the philosophy has
been slow to find its way into normal practice. The concept of
a building as a generator of waste, in its conception, during its
long life and in its death (and possible rebirth), is an important
one. Too often we are concerned only with the completion of
a project, forgetting that it is during its use that a building,
aided and abetted by its inhabitants, is particularly wasteful
of energy and resources.

Decisions made early in the design process and the manner
in which the structure, fabric and services are detailed and sub-
sequently assembled will greatly influence the energy efficiency
of the building. These detail decisions will also influence the
ease with which the building can be adapted over its lifetime to
accommodate changing user needs, and the ease, or otherwise,
of disassembly and recycling or disposal of redundant materi-
als. We must, therefore, focus on a harmonious and ecological
approach to construction, use and reuse of our buildings and
their constituent parts.

The dominating mechanical connections that tend to char-
acterise architectural details are not necessarily the only ones
available and applicable in building technology. Within this
book we would also like to explore the possibilities of joining
and connecting things, materials and components through
familiar and rarely used techniques. First, and at the most fun-
damental level, we must recognise the force or power of attrac-
tion, which is the basis of adhesion, cohesion and gravitation.
There are manifestations of this force on different scales and in
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various fields. Certain typical details, knots, joints and connec-
tions are to be found in:

atoms, molecules and cells
mechanical, chemical and magnetic circumstances
solar, galactic and external galactic systems.

Nature provides us with some extraordinarily sustain-
able characteristics (see Fig. A1.8). In nature there is very little
waste and the concept of ‘durability” is interpreted differently
to the building sector. It might be useful, therefore, to study
our natural environment more than we have done in our recent
past, with the aim of joining ‘biotics” with ‘eco design” in order

10 LIGHT-YEARS

Fig. A1.8 Sustainable nature. Sustainable concepts and models manifested
in micro-, meso- and macro-cosmos.
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to develop innovative concepts for detailed design solutions.
It may be self-evident as to what we need for an ecologically
robust building technology and the details that belong to it.
Nevertheless, there are a few substantial rules to be found
in nature that can be applied to detailing, especially those of
minimising and maximising. We need to minimise our use
of materials, energy, deterioration, exploitation, pollution and
sick building syndrome. For example, ‘zero energy” houses that
are also healthy to live in are a realistic possibility. Sustainable
materials and renewable energy sources should be promoted.
We also need to maximise the higher qualities, namely, humane
working conditions, health and comfort, flexibility, multifunc-
tionality, decentralised (regional) production, reuse, recycling,
biodegradability and quality of life (see Fig. A1.9).

Details, although mostly small, are complex objects. There-
fore, it is necessary to combine knowledge and experience from
diverse disciplines and integrate them in the detail. Hence, the
detail becomes an embodiment of our collective knowledge. For

-

Fig. A1.9 Individual, social, technical and environmental issues. They all
play an important role in building and detailing.
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aresponsible and sustainable choice of building materials there
is a simple tool that has been developed with knowledge about
the possible origins and treatments of building materials — the
basic model of architectural detailing (see Chapter A4 and Sec-
tion B). We can guess (with relative ease) what impact the ma-
terials have had in the past, are having at present and are likely
to have in the future on both the environment and our health,
and such issues can be addressed through the basic model.
From this we are able to progress to typical joint solutions (see
Fig. A1.10) and their subsequent analysis and refinement for a
more sustainable solution (see Section C). To detail the joints
and ensure their correct application on the construction site
requires a combination of effective management and collabora-
tion — a systematic approach to designing and developing de-
tails based on teamwork.

Beside a systematic approach to construction it is extremely
important that we urgently strive for a certain quality. The qual-
ity that we are referring to is concerned with our health and our
environment in a holistic sense. It may, unfortunately, never be
possible to reach the highest level of quality in any real sense,
but attempts should be made to at least consider a principle of
wholeness in the life cycle of buildings and its components. It is,
however, not possible to give a precise recipe that describes how
to reach the desired qualities, other than to set out the required
quantities through performance and functional requirements.

Section
C

Section
B

Section
A

Fig. A1.10 Directions in detailing — three, joining in one connection, like
Sections A, B and C of this book (a Japanese knot).
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Instead, an awareness of the values and principles, in addi-
tion to regulations and systems, can go some way in helping
to achieve these higher qualities of life. We must be able and
willing to champion the product through the application of in-
novative solutions that are ecologically sound and offer value
to all stakeholders.

Short- and long-term thinking both belong to a holistic view of
the entire life cycle of the constructed works. This is an essential
condition for the effective handling of the conceptual and the
detailed design, and will go a long way towards a responsible
and sustainable approach to construction, building use and re-
cycling. All three authors of this book have tried, in their own
way, to work towards a practical yet philosophically sound ap-
proach to architectural detailing. Our work has been explored
in the daily task of practising architecture and also in the more
rarefied academic world, essentially the fusion of theory and
practice. In the chapters that follow we will draw on our collec-
tive experience to advance a practical and scientific foundation
for architectural detailing.

The argument presented here starts with some fundamental
issues in Section A. If we are to rediscover the art of detailing
then we need to start by addressing two interrelated questions.
First, do we need a philosophy of detailing? Second, how do
details develop? Once these have been addressed we are then
better informed to look at a model to assist with the detail de-
sign decision-making process, the basic model of architectural
detailing. This comprehensive nine-cell matrix, with the detail
(the knot) at its centre, is a decision-making tool that encour-
ages architectural detailing from an environmentally aware
perspective and forms the heart of the book. The model has
been developed, tested in practice and refined with the sole aim
of helping the designer to make decisions.

Section B has nine chapters, each one representing a cell in
the basic model. Each chapter provides philosophical and prac-
tical information to assist the detailer with his or her design
decision-making process. The cells are designed to stimulate
thinking and help designers to generate ideas and information,
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and a limited number of keywords are offered to help in this
regard. The detailer is then able to analyse, (re)design and apply
creative, yet practical, joint solutions that we hope are more en-
vironmentally friendly than the standard solutions.

Once we are familiar with the underlying issues and have
a robust framework to assist our decision-making then we are
able to look at the development of architectural details from
first, environmentally sound, principles. Section C provides
practical guidance on the development of details and the
management of the detailing process. We develop a typology
of joints, develop our vocabulary of details and then propose
a nine-plus-one step model that enables the detailer to develop
more sustainable solutions for particular joints. We conclude by
looking at the managerial challenge inherent in developing and
implementing creative architectural details and consider the
benefits of collaborative working. Collectively we need to think
differently and hence do things differently, that is, innovate in
both the process and the product, take a more considered view
and champion the sustainable product.



THE PHILOSOPHY OF
DETAILING

Given the importance of the detailing process and its impact
on all our lives, we need to raise a number of fundamental is-
sues. Do we need something like a philosophy of detailing? Is
detailing not a simple task which has to be solved technologi-
cally, practically and economically — the process of making? Or
is detailing, assuming that the designer has already some love
for it, just a matter of styling? The answers to these questions
are to be found in the simple observation that design is about
making choices, and this applies at all levels of design. To make
decisions we cannot do without the guiding mechanism of style
rules, which help us with the ‘why” and the ‘how” questions.
An answer to the question of ‘why” calls for a philosophy, an
attitude towards the world around us. An answer to the ques-
tion of ‘how’ calls for hard and practical morphological solution
principles. This means that the style rules themselves must be
as operational and practical as possible. Having a wonderful
philosophy is essential to get started, but is not sufficient to get
things done.

A philosophy

In human culture we observe paradigms, formulations and
definitions in nearly all fields, sectors or disciplines. Sometimes
these are quite explicit, sometimes more subtle and implied, yet
there is hardly an important (political or commercial) decision
made without some form of scientific exploration and explana-
tion underpinning that decision. Although we know that sci-
ences can also be misused, it is necessary to ground designs as
well as processes of realisation on clear and fundamental theo-
ries. Hence Kurt Lewin’s well known dictum: ‘There’s nothing

23
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so practical as a good theory.” But looking at the scientific base
of architecture, building technology and detailing, we hardly
find anything that could answer the quest for an intellectual
and philosophical embedding of the daily process of detailing
in architecture and building technology. This is an extraordi-
nary observation given that we have been building and writing
about building for a long time.

There is an established body of literature that addresses how
we design, both as generic designers and more specifically
as designers of buildings. This knowledge base continues to
grow, but with very little investigation into the detailed area
of architectural design where the design concepts are material-
ised. Few authors have attempted to philosophise about detail
design decision-making, preferring to stick with conceptual de-
sign, which they regard as a much more creative process than
the events that turn the concepts into real buildings. We also see
a definite division between the literature on architecture and
that concerned with the construction process, with a very small
amount of literature dedicated to architectural design manage-
ment. Compare this, for example, with the field of new product
development, which offers a more integrated approach between
design, production and the management of the process, both
in the literature and in practice. While this body of literature is
particularly relevant to the development of new building prod-
ucts, it also provides a number of pointers to a more integrated
and knowledge-based approach (see Fig. A2.1) to architectural
design and construction, an argument developed here.

Continuing with the theme of integration and the knowl-
edge-based approach to problem-solving, we can put forward
a number of hypotheses (see Fig. A2.2) with the aim of devel-

Fig. A2.1 Building a philosophy — getting a grip on complexity. Even the
most complex and complicated structure ‘starts’ with the simple intent of
joining one part to another.
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Fig. A2.2 The four hypotheses: (1) Combine, connect, join similar, various
or different parts, materials or components. (2) Integrate diverse elements
towards equilibrium (sometimes dynamic). (3) Bring parts together (that is
what building means) for a certain (predetermined) period of time. (4) The
‘knot’ is the ‘nucleus’ of a building and of building system(s). All are in order
to construct a new whole — a whole building, to create a harmonious, well-
balanced artefact.

oping a philosophy of architectural detailing. There are three
fundamental hypotheses to consider.

Hypothesis 1: The art and technology to build is based on the
skill to combine, to connect and to join similar, various or dif-
ferent parts, materials or components in order to construct a
new whole: a building.

Hypothesis 2: Architecture is the combination and integra-
tion of diverse elements to create a harmonious and well-
balanced artefact, by which its elements are the boundaries
that create spaces.

Hypothesis 3: To build means simply to bring parts together
and then sustain the whole for a certain (predetermined)
period of time.

Taking our cue from our natural world we find evidence
supporting all three hypotheses all around us. If we look at
how matter in nature is ‘constructed” we see that time and time
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again there are ‘small parts’ arranged and structured in such
a way that they form a ‘larger part’. Using various forms and
dimensions of attraction and attachment the whole cosmos ap-
pears as a structure or architecture based on the gestaltung and
composition of smaller particles. This would appear to be valid
from the microcosm to the macrocosm. So in architecture we
can speak of a nucleus and atoms, which determine the quality
of the (next) bigger structure.

The elementary yet essential phenomenon of connection can
also be observed in many different guises. For example, dif-
ferent combinations of chemicals result in a multitude of quite
different substances and are exploited by chemists to produce a
multitude of different products for the worldwide marketplace.
Literature and poetics combine words to create art; indeed the
structure of our language can even be used as a cue to develop
a ‘language of detail’, as we will see in a later chapter. Similarly
we experience music because of the composition of sounds and
rhythms. Human society is obviously dependent on how peo-
ple of many different backgrounds and cultures interact. Mostly
this connection is harmonious and enjoyable, although failure
to make the right connections can lead to stress and conflict.
The term religion, from the Latin re-ligare, to bind again, shows,
independent of any specific belief, denomination, faith or con-
fession, the archetypal reason for human beings to be more or
less connected or bound with the essence of life. For example,
in Japan we find many rituals in which binding, connecting,
joining and knotting play an important role in everyday life, a
characteristic also to be found in other cultures. Symbolically
as well as practically, in the sense that ritual buildings are often
bound, e.g. from grass, we can see and experience how elemen-
tary the connection or knot is to life. Whatever word we choose
to use — binding, combining, connecting, joining, knotting or
even uniting —in architecture nothing can happen, stay in place
or retain its shape without the act of bringing parts together,
joining them together and keeping them together for a certain
period of time.

Konrad Wachsmann was one of the forerunners in under-
standing the detail, or the knot, as reported in his 1959 publica-
tion Wendepunkt im Bauen (published in English in 1961 as The
Turning Point of Building). Wachsmann called for attention to the
detail in a fundamental way and urged designers to respond
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to the technologies of the (machine) age. It is an inspirational
book that helped to draw our attention to details and their
fundamental importance in architecture and construction. It is
not only the functional and spatial composition that makes the
building possible and characteristic, but also the detailed way
in which the materials and components are brought together
and held together in a particular place.

As argued above, the success of a built structure is, to a very
large extent, dependent on the quality of the details, which have
been neglected in the last few decades. Design education, there-
fore, should have a (re)new(ed) focus on how to really make
buildings, particularly building systems, and how to connect
the parts (in the details). We need to rediscover the lost art of de-
tailing and respond to the environmentally friendly technolo-
gies of our age. Now (once again) we need concepts for building
systems including their detailing. This brings us to our fourth
hypothesis. The knot is the concrete base of each building sys-
tem, of each building method and finally of each building.

Hypothesis 4: The knot is the nucleus of a building and of the
building system(s).

From a philosophical and practical stance we can see that
where materials or building components meet each other —at the
points, at the lines or at the planes or surfaces — there is nothing.
This ‘nothingness” may be very narrow or very small, however
this border zone is a kind of ‘essence” around which physical ma-
terialis arranged. We are, of course, referring to the all-important
joint — the joint solution — that lies at the heart of our details.

As already implied our human inventions are often inspired
by, or even copied from, models to be found in nature (see
Fig. A2.3). In the frame of a philosophical exploration of detail-
ing it is essential to be aware of details to be found in nature,
obvious examples being the beauty and strength of the spider’s
web (the silk is comparatively much stronger than anything
man-made), the cellular structure of plants and the beauty of
seashells. Such details are manifest in the whole macro- and
micro-cosmos, but most near at hand in the meso-cosmos,
which we experience and perceive directly via our sense or-
gans. In parallel with our rather mechanistic approach to de-
sign and construction it may be rewarding to also study natural



28

Fundamental Issues

Il &
& ®

—

Al
@
#

(o) ¢

Fig. A2.3 Examples from nature: all connections, joints, knots based on
structures in nature. Inspiring examples, models, concepts (systematically
studied in bionics and/or ecodesign).

structures — their composition, construction and details —along
with their process of growth, decay and rebirth.

The scientific field of bionics is concerned with the study of
natural processes and natural objects. Here we find the most
interesting, surprising and beautiful phenomena. We also find
concepts, examples and models for man-made objects, artefacts
and art. Architectural bionics, sometimes called ecological de-
sign, has a lot of potential. Efficient and beautiful inspirations
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about how to build, what to build and which ‘architecture’
could be designed are some of the possibilities. The recognised
efficiency in this is mainly based on a kind of natural drive to
minimise material usage for a certain purpose. The ‘minimum
principle’ is one of the most influential forces in the construc-
tion of natural structures and a philosophy reflected in minimal
engineering strategies, and to a certain extent ‘lean’ production
and management techniques.

In a philosophical background for building we have to ad-
dress the fact that construction activities have a substantial
impact on the quality of our environments and hence our qual-
ity of life (Fig. A2.4). Since we face a worldwide environmental
catastrophe in terms of exploitation, pollution and deterioration
because of overconsumption, where building activities are re-
sponsible for approximately one-third of all consumed resourc-
es and energy, we have to take much more care to conserve and
enhance our resources wherever possible. Furthermore, we are
confronted with sick building syndrome (SBS), for which design
and construction practices are fully responsible. This is a disease
of our own making and one that could be eradicated with a little
more thought in the design phase for the impact of the materials
selected and their effect on our health and wellbeing.

Fig. A2.4 Roof detailing. The flat roof needs expensive and disruptive
reparation every ten years or so and is a well-known source of problems in
wet climates. By comparison the pitched roof needs less maintenance with
an average of 50 years between reparations. The pitched roof is a better
example of detailing with nature than the flat roof.



30

Fundamental Issues

Environmental issues and sick building syndrome are both
becoming more prominent areas for research and consultancy,
responding to the problems we face. Surely, this must force us
to consider them not only as something to look for but also as
cultural and social challenges. In this sense we should be able
to provide an answer to these problems from the core skills
inherent in designing and conceptualising buildings, that is,
through their knots. The logical conclusion is to undertake
an environmental impact assessment (EIA) as well as a health
impact assessment (HIA) at critical stages during the design
and construction process (see Fig. A2.5). These assessment
tools belong to the very preliminary acts in the design process,
including the design of the details and associated selection of
the materials.

As stated earlier, the knot is the essential condition and a kind
of driving force behind the whole of a structure of a system or
a building. Hence the knot determines the physical and readily
perceived qualities of the building, while also determining the
higher qualities concerning our health and wellbeing within

ENVIRONMENTAL IMPACT ASSESSMENT

27N

HEeALTH IMPACT ASSESSMENT

Fig. A2.5 Health impact assessment (HIA) and environmental impact as-
sessment (EIA): both a must for responsible decision-making.
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our immediate environs. In principle the knot is theoretically
embedded now: the phenomenon of the knot is recognised as a
part of a given natural context. At the same time it is anchored
within various systems, reflecting its principle, which is valid in
all grown and built structures. Moreover in its quality it is like
a nucleus within the core of an atom, the essential co-creating
force and key for the structure of the next bigger whole(s) — the
knot as a metaphor (see Chapter A4).

Making choices

Now that we have our hypothesis we can look at design and
the decision-making processes that help to realise our design
intent. The point has already been made about the lack of in-
vestigation into architectural detailing. One reason for this is
the (wrongly held) belief that detailing is a relatively clear-cut
activity, best carried out by individuals with technical rather
than design skills. To the uninitiated this may be the impression
given, particularly as the main materials and construction sys-
tems are determined during the development of the conceptual
design. Moving from the conceptual to the detail design is akin
to moving from the undefined to the defined, from the infinite
to the finite, an iterative decision-making process aimed at nar-
rowing down the options to a solution, an appropriate answer,
to the problem. So we could conclude that the design and detail-
ing phases need different skills, the first creative and the second
pragmatic, with the detailing merely a means to an end. To a
certain extent this is true, but both the conceptual and detail
phases need the input of both creative and pragmatic skills to
realise the design intent and hence provide value for the client. It
follows that itis crucial to assemble the right people for the right
task, that is, professionals with complementary competences
who are committed to quality and who are able to co-operate
and share knowledge to the benefit of all actors. Creative work
on the details should be fed back into the conceptual ideals of
the overall design proposal as part of ongoing iterations, thus
the design (and even the client’s initial requirements) develops
and evolves as knowledge is introduced and synthesised.
Architectural detailing is clearly considerably more than a
task-based decision-making activity. It is a knowledge-centred
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activity that bristles with equal creative endeavour as the larger
conceptual design phase and of course is linked to the concep-
tual development of the details themselves. In the majority of the
literature on design decision-making the process is described as
an information-processing activity, which to a certain extent it s,
butthisisnottheentire picture. Ratheritisaboutcommunication,
building and sharing knowledge, collaboration and making col-
lective decisions. Design is a knowledge-based decision-making
process that results in a set of information from which the build-
ing may be constructed, used and maintained. As designers and
detailers we need to make decisions every day, this is what our
profession is: indeed, that is what we are paid for. Our decisions
must be made within an economic, legislative and ethical frame-
work in which we have to consider the element of risk associated
with each and every decision. This is rarely an easy task because
we are dealing with ‘wicked” problems and creative processes
in which it is unusual to have all the information available to us
that is required to make a rational decision. Therefore we have
to apply our professional judgement. On a fundamental level
our decisions are coloured by three interrelated areas: (1) the
organisational culture of the design/engineering office, (2) the
project culture, and (3) the characteristics of the individual deci-
sion-maker (especially our knowledge-processing ability). The
intention is to develop a dynamic relationship between whole-
life cost, quality, value and the attendant risks associated with
possibilities and preferences (see Fig. A2.6).

POSSIBILITIES

POSSIBILITIES POSSIBILITIES

IMPOSSIBILITIES

IMPOSSIBILITIES IMPOSSIBILITIES

Fig. A2.6 (Limited) possibilities and (wishful) preferences — wherever they
may occur — are seldom far from each other and also seldom identical with
each other, but fortunately they may overlap.
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Possibilities and preferences

Design starts with an inventory of criteria and constraints (the
initial client brief). This helps to determine the ‘solution space’
in which we search for and develop possibilities, ideas and
concepts for a design and its details. This is what is expected of
designers — developing and presenting a collection of variants
that comply with and enhance the client brief, adding value to
an expressed need. For example, presenting three different op-
tions to a client allows the client and those associated with the
design to discuss, think, compare and ‘weigh” each concept;
only then can we start to get to the real preferences and hence
realistic possibilities. But these values must be based on com-
mon values that we all strive for — common ownership of the
design and its associated values, participation and inclusivity.
We must constantly strive to make the best choices from the
possibilities available to us. We must address the preferences
and the values of our client and of society as a whole.

Using knowledge in new ways

We may benefit from looking at areas of knowledge that lie out-
side the field of construction. We have already made the point
aboutlooking at biology as a source of ideas from which to stim-
ulate innovation, and there are other areas. For example, the
tield of new product design offers a variety of tools and models
that integrate design and production through innovation and
collaboration. Other industries that design and build unique
products, for example shipbuilding, provide other routes to ex-
plore for inspiration and technological transfer. Whatever our
source of inspiration we should recognise that the principles of
detailing are most commonly based on shared experience.

Mechanisms to promote long-term thinking

In building it is common to rely on our experience, in other
words to look to our past. By doing so we can learn a lot about
the behaviour of buildings in use and hence make some quali-
fied assumptions about the future, especially if we concentrate
on the applied principles of building. The constructed work has
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a lifetime in which to perform a positive (or negative) function
for the users in terms of functionality, health and environment
(see Fig. A2.7). It is important to extend lifetime thinking and
make a real link between the maintenance of the building and
the management of the facility. We may come up with a nice
design, but what does it mean in the longer term? What is the
impact on the users” health and wellbeing? The building design
and proposed method of construction should also include its
lifetime prognosis — from execution, its desired durability, its
maintenance, its renovation potential, its functionality as user
patterns change, its recycling potential, its potential ‘biogra-

7

phy”.

Time to start again?

Solutions to problems tend to be gradual and based on what
wentbefore. In many cases we are adding new parts to details to
meet new (improved) performance requirements and changes
in regulations. This may be acceptable up to a certain point,
but the danger in the majority of cases is that the detail starts
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Fig. A2.7 Impact on the environment by building. Adapted and extended from the five-level
model of the Dutch Environmental Policy Plan, 1989.



The Philosophy of Detailing 35

to become overcomplicated. This can cause difficulties with
constructability and invariably leads to wasted materials and
cost. Instead, it may be beneficial to take a fresh look at why the
detail is as it is and start again, and learn to constantly question
our habits and be open to new ideas and concepts. For example,
a change in building codes or regulations may be an excellent
incentive for trying a fresh approach rather than adjusting what
worked previously. To do so, however, requires the two precious
commodities of time and resources, both of which are in short
supply. So the question of whether a fresh look at our details
should be carried out within a project context (that is, paid for
by the client) or whether it should be undertaken as part of the
design organisation’s ongoing development (that is, paid for out
of overheads) may be a difficult one to deal with. What is certain
is that members of the design office and collaborating partners
must be given adequate time to undertake the task thoroughly.

There are two approaches. The first is to deconstruct the fa-
miliar detail, break it down into the base elements, investigate
and analyse why the parts are as they are and try to rebuild the
detail so that it is simpler. There are examples from practice
where architects, engineers, manufacturers and constructors
meet as a technology cluster to do just this. Their aim is to im-
prove the detail in terms of performance, constructability and
value through the sharing of knowledge. Various techniques
may be used within this environment to generate creative
solutions, ranging from the familiar brainstorming technique
first proposed by Alex Osborn in 1953 through to more proc-
ess-based models of problem-solving based on checklists. The
problem with this approach is that our thinking is coloured by
the very detail that we are looking at, hence new’ solutions are
primarily incremental improvements, an observation which
also applies to ‘case based’ reasoning. We need to get back to
first principles.

The second approach is to start entirely from first principles
and ignore the standard solution. Again a team is assembled
and charged with addressing the problem, although the dif-
ference here is that no information about the detail is allowed
(most of us will, however, still be preconditioned by our previ-
ous experiences). One question will suffice: What are we trying
to achieve? Although this may sound a little extreme it can be
effective in generating creative ideas which later can be worked
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up into practical details. Brainstorming may still be used: how-
ever, it is a little easier in this context to push the boundaries by
engaging in synetics as developed by William Gordon, drawing
analogies between elements of the problem and similar prob-
lems in very different fields. Synetics is based on making the
familiar strange and the strange familiar. An example would be
of the snake shedding its skin as it grows: Is this analogous to
changing the building fabric as the building use changes? We
are looking for a leap in knowledge.

Both approaches may be valid; indeed it may be beneficial
to approach the problem from both directions in an attempt to
find common ground.



DEVELOPING DETAILS

We have identified the need for a philosophical understanding
and underpinning of detailing and have also highlighted the
importance of our decisions. Before we turn to the more practical
guidance of the basic model of architectural detailing it is neces-
sary to understand where details come from and how they are
developed. Earlier we identified our concern about the lost art of
detailing. Here we take a closer look at the underlying factors es-
sential for learning this art from first principles. What information
do we need? In an information-rich world, where do we start?

A suitable starting point

There is a well-worn joke that goes something like this. A
stranger to a region stops a passer-by and asks for directions to
anearby town. The passer-by pauses for a second and replies ‘I
wouldn't start from here.” Over the years some of our students
(strangers to detailing) have received similar replies when ask-
ing us (the studio instructor) how to detail their building de-
sign. The construction technology books provide illustrations
of standard solutions to relatively familiar detailing problems
and are a valuable source of reference. This type of book shows
the detail as it will appear when assembled, but does not explain
the decision-making process that goes before, nor for that mat-
ter the sequence of assembly. So the stranger to the subject of
detailing is not given advice on how to get to a particular solu-
tion. Not surprisingly the tendency is to copy the detail from the
textbook without necessarily understanding how and why it is
composed as it is or how it is to be assembled on site (Fig. A3.1).
This makes it very difficult to start from first principles when
confronted by an unfamiliar detailing problem. It also makes it

37



38

Fundamental Issues

Fig. A3.1 Joint solution (Slovenia). A kind of dense wickerwork of timber
dovetail connections, forming a strong wall around a water well.

very difficult to question (critically evaluate) the familiar solu-
tion. The starting point, therefore, is very important.

As students we come to our chosen subject with enthusiasm
and energy, and not without a degree of trepidation. We rely on
our lecturers for guidance, or at least advice on a sensible start-
ing point. This all-important starting point will be coloured,
dare we say determined, by the course of study chosen. For
example, architects (the designers) begin with the big idea and
start to focus in on the detail as the design develops, essentially
adeductive approach to design. Architectural technologists and
architectural engineers (the detailers) are more likely to begin
with the details and work outwards towards the conceptual
design, an inductive approach to design. These starting points
are a direct result of different educational programmes and re-
flect interests in particular areas of building design. We must,
therefore, recognise that these distinct professional groups are
likely to approach detailing differently. As such they are ide-
ally suited to working together on the same project. Each will
be trying to solve a particular issue to the best of their ability,
with the available resources and in the available time. Ideally a
balanced professional will adopt both deductive and inductive
strategies simultaneously. By working in harmony the creative
architect and the pragmatic technologist/engineer will develop
a constructive and creative link: our starting point.
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Detailing joints

The majority of details have evolved over time in response to
local building traditions, innovative technologies and legisla-
tive frameworks. There is a temptation to see architectural de-
tailing as a process of bringing together standard solutions to
familiar problems. As noted eatrlier, this tendency is promoted
by construction technology books and through education
where the typical detail is simply copied (and possibly adjusted
slightly) to suit a particular need. While copying is one method
of learning how to detail, it must be used in tandem with other,
more critical and reflective methods. For designers in practice
the prospect of detailing a building is anything but standard
— the challenge comes with the joints and connections, espe-
cially when different materials, products and/or systems are
connected to one another to create the whole.

Joining different pieces of the same material is usually
relatively straightforward and has well-established fixing
techniques, but it is a little unusual to assemble buildings
exclusively from one material. When materials are combined
numerous technical challenges are created, simply through
the use of different materials in juxtaposition, e.g. attaching
cladding to the structural framework and in doing so creating
weatherproof joints capable of accommodating movement, yet
impervious to the passage of water. The construction process is
essentially one of assembling (fixing and fitting) parts together
to form the whole. The interface of the parts will be via a joint’
or a ‘connection’, that is, a joint solution.

Ultimately we want to know what a joint is in relation to
‘why” it exists and ‘how” it was made. Few artefacts are without
some form of joint. The canoe from a hollowed out tree trunk
is an exceptional example; there is only one component part,
although a multi-jointed person is needed to make it work.
Most other artefacts are, however, made up of two or more
components. Taking a building as our artefact we find that it
is made up of many thousands of components, the majority of
which differ from their neighbours in terms of physical size,
orientation and material composition. Putting two or more of
these components together will create a joint and the manner in
which this is detailed will influence the appearance and dura-
bility of the fabric. Our focus tends to be on the more prominent
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joints (for example, between brick wall and timber window)
and control joints that are designed to accommodate movement
within the structure. There are, however, many more, compara-
tively minor, joints that are equally vital to the overall integrity
of the building and which require as much attention as the more

prominent joint solutions.
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Fig. A3.2
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The number of components that meet will vary in number,
may be of different sizes, made of different materials and will
vary in their orientation towards one another (see Fig. A3.2).
When the number of components, type of components and
direction of components increase or vary, the complexity of the
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Fig. A3.2 (Continued.)
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jointincreases. In terms of simple solutions the best we can hope
for is joints between identical components in the same plane.
Vernacular architecture contains some very good examples of
simplicity due to the avoidance of complex joints. The range of
materials is limited as is the jointing method.

The complexity of the joint also depends upon its orientation,
or position in the overall building assembly. Whether the solu-
tion is facing upwards or downwards, inwards or outwards,
can make a big difference to its performance. The difference in
orientation can be demonstrated with two very familiar solu-
tions to the detailing of a roof. The ‘A’ frame ridge-joint has been
used for centuries and is particularly good at shedding water
and snow (see Fig. A3.2b). Turn the joint by 180 degrees and
we get a valley-joint, a well-known cause of problems relating
to moisture penetration because it is particularly good at col-
lecting water, snow and debris (and often difficult to access for
maintenance purposes).

Learning to detail

Truth lies in the detail, and the detail means complication,
elaboration and doubt. Assuming that we had some time to
think about our detailing and had the confidence to challenge
the tried and tested solution, would our detailing be different?
To answer that question we have to start at the beginning, by
looking at how we learn to detail. As designers we are familiar
with developing our conceptual designs from first principles,
often drawing inspiration from the work of others, but careful
not to copy their work (mindful of intellectual property rights
and copyright law). When we get to the detail design stage,
however, we appear to lose confidence and reach for a source of
details that can be readily copied or imported into our drawings
with minimal alteration. Too frequently the amount of time al-
located to the detailing phase appears to be inadequate and so
the task has to be completed quickly — in many cases without
due thought or consideration for the consequences of our ac-
tions. The result is the promulgation of familiar (‘safe’) details,
that may not necessarily be the best solution given our desire
for a more environmentally sound approach to building con-
struction, use and reuse. The more we rely on standard details
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as a matter of habit, the further we become detached from the
technical issues being addressed and the greater the likelihood
of inappropriate detailing.

We need to start by looking at what others have done (see
Fig. A3.3). Fortunately both novice and experienced detailers
are surrounded by sources of inspiration embedded in the
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Fig. A3.3 (a,b) Bridges. There are many possibilities to bridge — to join — to connect — one side
with another. However, joining in the whole as well as in detail is the essence of the construction
of an edifice. (Courtesy of Richard J. Dietrich — used with permission.)
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buildings in which we live, work and play. The secret is learn-
ing to observe and record the detail, and analyse our findings,
possibly with the intention of applying that knowledge in our
own detailing for our own designs. A sketchbook is an essen-
tial aid to recording details and notes, perhaps supported by
photographs and video surveys. Maybe a laptop computer and
digital camera provide a more appropriate way of recording our
thoughts and our environment, but the traditional hand sketch
keeps its own (special) value because of the physical (notorific)
process of notation.

In addition to learning from what we see, as detailers we also
have to develop the skill to imagine what lies behind the facade.
In the majority of cases all, or most, of the building structure
will be hidden by the building fabric and its finishes, a point
also applicable to the building services. We need to make some
assumptions based on our knowledge of building construction
to try tounderstand what lies behind the surface finish and how
it works as a building, for example, why does it defy gravity? We
alsoneed to read widely in order to develop our understanding
of building construction and develop our skill for independent
thought.

Typical questions that we need to address are:

How was it constructed?

What does the joint do functionally?

What specialist skills were required?

Is the relationship between the functional performance of
the joint and the way it is constructed obvious?

Has the detail weathered well?

Is it easy to maintain?

Will it be easy to replace (at the end of its design/service
life)?

If the building is to be demolished or remodelled, what ma-
terials can be recycled and how best can they be reused?

Learning from the past

Learning from the work of others is an essential learning tool.
Our tutors usually direct us towards the famous designers/
engineers and well-publicised buildings and engineering
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projects as sources of best practice. These are important and in-
spirational sources, but so too is the more accessible work of less
well-known designers and builders where excellent examples
can also be found. Conversely, we also need to look closely at the
examples of poor practice, the building and component failures
from which we can learn how not to approach detailing, which
of course is equally valid (see Fig. A3.9).

Learning from the masters

Well-known designers and engineers are a constant source of
inspiration, but care is required because not all are so distin-
guished for the quality of their detailing. There are many exam-
ples of famous buildings that weathered badly, leak and/or are
difficult to maintain and use, a point conveniently overlooked
by authors and studio instructors alike. Indeed, we are particu-
larly bad at returning to high-profile buildings and the work of
high-profile designers to see how their buildings have weath-
ered and how users perceive them. It can be very informative to
keep a watching brief.

Learning from the ordinary

Well-known designers and engineers design only a small pro-
portion of our building stock. Equally competent professionals
who, for whatever reason, are less well-publicised, design the
majority of our building stock. This is true of new buildings
and particularly relevant to the alteration and adaptation of our
existing buildings, which is undertaken by a wide variety of
designers, builders and trades-people, often in a rather ad hoc
manner. These ‘more ordinary’ buildings provide a wealth of
experience embedded in the building, exhibiting both good
and bad practice. As with the high-profile projects, these build-
ings are just as likely to leak, weather badly and be difficult to
maintain if the detailing is poor. Such buildings surround us all
and so they form a more accessible and equally valid base for
our observations and reflection. The overall message has to be
to get out and have a good look around.
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Learning from construction sites

Few building designers build in a physical manner; they rely
on others with different skills to implement their designs. As
such it is difficult for individuals to learn from doing, instead
we have to rely on watching others. With increased emphasis
on site safety it has become more difficult to gain access to con-
struction sites to watch work in progress. Often the watching
has to be done from the relative safety of the site perimeter or
the safety of the classroom via educational videos of the work-
ing methods. Observing materials and components being po-
sitioned and fixed in accordance with the design drawings can
be fascinating and something all designers should endeavour
to do on a regular basis. Observing how easy or difficult par-
ticular construction tasks are to carry out safely and efficiently
provides essential knowledge for incorporation into the next
project. Talking to the fixers and the fitters can provide valu-
able knowledge about the intricacies of construction that can be
incorporated into our ongoing learning. Recording, analysing
and reflecting on those observations is invaluable in developing
our approach to detailing.

Learning in the design office

The design office is a constant learning environment. As nov-
ices we tend to learn by watching and copying the habits of
other, more experienced, members of the office. Learning from
a more experienced designer may be considered good practice,
but how do we know that his or her approach is the most ap-
propriate? Could there be a more environmentally sound
alternative? Do we have the intellect to question (or even chal-
lenge) what we see all around us in the design office and on
the construction site? From an environmental perspective the
culture of copying may be inappropriate and arguably danger-
ous. If we are to address and hence reduce the environmental
impact of the construction process and the resultant building
we need to reassess how we design, detail, construct, use, reuse
and recycle our built environment. To do so requires a thorough
understanding of the underlying factors that bring about crea-
tive, functional and cost-effective detailing. We must constantly
question how and why we detail buildings in the way we do,
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feeding this knowledge back into subsequent projects as part of
a continual learning process.

The design office also offers opportunities to watch and
reflect on how people work off site (for example, assembly fac-
tories and craft workshops) and on the building site through
visits. Here we can witness a variety of issues, for example the
parameters of manufacturing, packaging and delivery to site,
the storage of components, how materials start to weather and
respond to use (through condition surveys and systematic feed-
back mechanisms), and so on. By observing and questioning
how buildings are constructed and have fared over time we are
adding to and adjusting our practical knowledge base. The next
time we detail we are in a better position to improve the quality
of our work. Feedback and subsequent reflection are vital com-
ponents in our drive for continual improvement, no matter how
experienced we think we are.

Learning from doing at university or college

Education is the time to search, research and experiment. De-
sign, engineering and construction organisations are concerned
about liability and staying in business, and so learning through
one’s mistakes in practiceis not encouraged. Time is limited and
schedules must be met, so the detailing must be right first time.
Furthermore, it may be difficult to find sufficient time to explore
alternative approaches, simply because time costs money. With
increased downward pressure on fees, and hence time, the ap-
proach of design and engineering organisations may be to stick
to tried and tested solutions and not to innovate unless forced
to do so. The same applies to contractors who may be reluctant
to use new methods and products. During our education if we
get it wrong the worst that can happen is that we get a poor
grade for our work; no one gets sued or chastised for errors of
judgement, no one loses their job, nor do we compromise the
safety of others. If we have to spend some extra time sorting out
a solution it is not so much of a problem, it is our own time and
so missing a little sleep is not necessarily a major problem. One
thing is certain, we will learn from the experience.

All students should be encouraged to experiment and push
theboundaries to the limit; we may not get another chance. Aca-
demics have a responsibility to design educational programmes
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that are both interesting and informative for their students,
developing the skills to think from first principles, learning to
question and challenge conventional (conservative) wisdom
and details (see sample exercises in Appendix 2). Essentially we
are concerned with the development and refinement of trans-
ferable skills through the act of designing and detailing. When
we enter employment our employers will expect us to be able to
think, deal with unfamiliar situations and make effective deci-
sions; this is what we are paid for. Having an understanding of
first principles is fundamental to this aim.

(First) principles

Now we invite the reader to use his or her own critical and in-
ventive faculties by going and looking around — making your
own discoveries, forming your own opinions, observing things
for yourself — instead of slavishly accepting or copying the
usual solution. Through continual learning we are developing
and refining our knowledge of architectural detailing, which
encompasses both the principles and repertoire of joint solu-
tions. We are also less likely to be lazy and rely on standard
solutions. We have moved our thinking on, away from relying
on information towards developing knowledge and applying it
in a creative and practical manner.

When we start to become confident in recording and analys-
ing the work of others we are then in a position to start thinking
about detailing our own buildings. Drawing is an integral part
of the design process. Our thinking in the way of associating
performance with materials, size, shape and position, relating
parts with the whole, is aided by the development of drawings.
Whatever tool we use to draw and hence design, be it a brush,
pencil, pen, computer cursor, etc., the tool should be a natural
extension of our thinking. Thinking and drawing three-di-
mensionally is an essential skill to develop simply because the
materials and components have shape and form. Details are
three-dimensional objects that someone (with or without the
help of tools) has to place in the correct position in the overall
building assembly. It follows that an important skill is being
able to visualise the components and details in our heads while
designing. In particular, the ability to mentally construct the
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detail from the perspective of those charged with assembling
the components can help with constructability and subsequent
disassembly. Powerful object modelling software packages can
go a long way in helping with the visualisation before confir-
mation of the joint solution (which, paradoxically, is usually
represented two-dimensionally). Designers search out, assimi-
late, filter, order, reorder, define and redefine, make decisions
and then present the information through a suitable medium,
for example, drawings and written specifications. The end re-
sult of the detailing process from the designer’s perspective is
information that others will use. It is crucial, therefore, that we
remember to consider the users of our information and their
ability to ‘read” and hence understand the message because it
is they who will implement instructions and hence realise our
design intent.

Neutral aspects

When detailing we can start with a list of aspects that are neu-
tral to all situations (see Fig. A3.4).

I Constructability I
! Function ’ ’ Environment[

Legislation Resources

I Time l ] Cost l
!Design concept,

Fig. A3.4 Key aspects for detailing, both for choice and for integration.
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Function: The detail must satisfy the stated performance re-
quirements; that is, it must be functional in use (e.g. durabil-
ity, serviceability, user values, health and safety, and so on).
Constructability: Must be practical and safe to construct, not
pose a health hazard in use and also be safe to disassemble
as and when the building is remodelled or demolished and
recycled — method statements are required.

Resources: Availability of labour, materials and technologies
may differ between sites and type of project. This may influ-
ence the approach taken to the detailing and the construction
strategy adopted.

Legislation: Compliance with prevailing legislation is re-
quired, as is an awareness of national and international
standards (e.g. ISOs). We need to recognise that legislation
may act as an agent of change or, conversely, legislation may
act to retain the status quo and hence limit innovation.

Cost: Available finance and economic factors will influence
the choice of materials and assembly. Life cycle costing tech-
niques should be used throughout.

Time: Time will influence the decisions made during the
detailing phase and is linked to the financing of the project
(professional fees = time).

Information: Availability of information will affect the choices
made by the designers as well as influencing the actions of
those involved in production, use and reuse, and so on.
Process: Scheduling and sequencing of production operations
must be considered to enable safe and efficient production.
Design concept: Ability to detail and enhance, rather than
detract from, the original design concept which has been
approved by client and legislative bodies (for example, town
planners).

Environmental impact: The solution will have an impact and
this must be borne in mind when considering the factors
listed above. Negative impacts must be avoided or at least
minimised; positive impacts must be promoted and encour-
aged.

Now we can add some colour to our neutral aspects.
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A green approach

Given the significant environmental impact of the construction
process and in particular the use of buildings through their life-
time, our starting point must be founded on an environmental
agenda (Fig. A3.5). The Greek word oikos, from which the word
‘ecology’ derives, not only covers the house and home (as a cave
or nest) but also the surrounding environment that is necessary
for the survival of a living being. Our planet, with its resources,
creatures and their micro-environment, is able to survive with-
out the actions of humans. The opposite is not the case; we need
an environment rich in resources that we can harvest to enable
us to survive (Fig. A3.6). The way we exploit our environment,
the interaction between humans and our ecology, is (to state
the obvious) a critical factor in our continued survival on this
planet. Each time we build we make a mess of our environs, and
that ‘wound” needs time to heal. As designers and specifiers
we can make a difference to the environmental impact of our
buildings by taking steps to ensure that they are more respon-
sive to communities, less wasteful of resources and less toxic to
the environment. The philosophy behind Agenda 21 is to think
globally (that is, be aware of the bigger picture) and act locally

Fig. A3.5 A green approach means more than superficial green colouring.
Green roofs and green elevations may be good, but they are not sufficient
on their own for a comprehensive approach.
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Fig. A3.6 Sharing the ‘global cake’? Only 20% of humankind, the Rich, the
technologically advanced countries of the First and Second Worlds, exploit,
handle and consume 80% of the resources of the planet. And 80% of the
world society, the Poor in the Third and Fourth Worlds, have to try to survive
with only the remaining 20% of resources. Moreover 20% of the world
population struggles to survive because of homelessness. Sustainable build-
ing has to be seen within this context.

(that is, source from the community and address context). Sim-
ply put, the main principles are that buildings should be:

easy to assemble;

easy to maintain;

easy to disassemble and recycle;

and have a minimal impact on the environment at all stages.

These are our first principles from which we can start to
develop a list of performance requirements for specific de-
signs and joint solutions. The desire to work towards a more
environmentally friendly approach to construction requires a
change in many of our established practices. It requires all of
us to ask different questions with the aim of acquiring and ap-
plying new knowledge to the benefit of our built and natural
environments.

A whole-life approach

Building on the need for a more responsible approach ground-
ed in an understanding of ecological principles, we come to the
issue of life cycle analysis and the whole-life costing approach
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to construction. Life cycle analysis (LCA) is starting to be used
as a valuable and practical tool for implementing environmen-
tal policy in construction. LCA helps designers to address areas
such as the use of resources, human health and ecology by seek-
ing to expose the relative impacts of different building products
(Fig. A3.7). Whole-life costing (a development of cost-in-use) is
primarily concerned with project investment decisions, but
there is a strong and pervasive argument for using whole-life
costing as a design tool to support a greener approach to build-
ing. Early work in this field is starting to come to the conclu-
sion that the biggest challenge concerns the interface between
materials and components, the joint solution. Presently we lack
reliable information from which to make realistic and meaning-
ful decisions in relation to the interfaces; we need to develop a
better understanding of how buildings react to use (Fig. A3.8).
Regardless of this fact, the important point to make is that we
need to take a longer, more integrated view of our built environ-
ment, a wider societal view of our built facilities and their effec-
tive management right through to recovery management. Our
concern should be directed to flows of energy, materials, infor-
mation, finance and people over the whole life of the building.

A performance approach

Another (strongly related) starting point is to develop a list of
performance criteria that the detail must meet, known as a per-
formance specification. For example, we could state our require-
ments for an external wall in terms of the internal and external
finish required, the maximum and minimum load-bearing
capacity, thermal insulation requirements, sound insulation,
maintenance requirements, cost limits, recycling strategy, and
so on. Essentially we are setting a series of parameters that have
to be met (or bettered) by the designer, and subsequently the
contractor.

Many detailers will be dealing with these issues anyway.
Some of the performance requirements will be expressed ex-
plicitly in the client’s requirements, some in regulations and
codes and some in the collective knowledge of the office. At
present it is unusual to find performance specifications for
particular details, unless working on large projects. For small
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Fig. A3.7 Time and space: building activities, certainly in terms of use of material and energy, im-
pact on the environment as well as on humans in time and space. We distinguish short-, medium-
and long-term effects before (production), during (maintenance) and after (change, demolition)
the actual building activities and the use of a building. Effects can also be recognised as a result of
deterioration, pollution and exploitation on various scales from local up to global. Even the cosmos
or orbit around us already shows some pollution. The areas or objects of influence are ground and
soil (earth), waters, atmosphere (air) and energy resources, and within these life elements plants,
animals, but also human beings and the cultural heritage. Enough to consider. Did we, perhaps,
forget something? How do we bring these effects all together into the same picture?
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BUILDING  ACTIVITIES
ARE RESPONSIBLE
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ECOLOGICAL DISASTER
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SICK BUILDING SYNDROME

Fig. A3.8 Keep in mind the negative contribution of building activities
towards catastrophes in nature and culture. Building is responsible for one-
third for all ecological disasters, but — of course — fully responsible for sick
building syndrome.
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Fig. A3.9 Examples from our built environment without consideration for nature or culture.

projects this approach can be rather cumbersome and time
consuming, but should still be considered as an effective way
of making us think and act differently. The International Coun-
cil for Research and Innovation in Building and Construction
(CIB; www.cibworld.nl) has been championing such an ap-
proach through the work of its performance-based building
network (PeBBu).
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A collaborative approach

Working with

Approaches based on alliances, partnering and supply chain
integration are concerned with improving communication,
knowledge transfer and the application of our collective knowl-
edge to the benefit of the project and participating organisa-
tions. From the detailer’s perspective it is impossible to know
it all. It follows that it is necessary to work with others and this
means that we must develop effective working relationships
with the product manufacturers, other consultants and contrac-
tors, a collaborative approach based on inclusivity. In modern
parlance these relationships are known as ‘technology clusters’
and have been shown to reduce waste through the integration
and exploitation of knowledge. However formal the relation-
ship, we need to consider three parties: manufacturers, other
consultants, and contractors.

manufacturers

It is important to work with manufacturers and artisans, thus
incorporating their knowledge into the detailing process (and
learning from them). Manufacturers of particular products
and/or systems will know more about their products than the
prospective detailer will. Likewise, craftspeople and artisans
will have a large body of knowledge concerning the practical
application of details on the building site or in the factory. This
knowledge must be harvested. The secret is in knowing where
to look and whom to ask. Manufacturers are often heavily in-
volved in the detail design phase. Some services, such as the
provision of typical details and product-specific specifications,
are provided by manufacturers for ‘free’, thus helping to secure
the specification of their particular product(s). Typical exam-
ples are drainage layout drawings, and door and ironmongery
schedules, the cost of which is built into the cost of the prod-
ucts and services to be provided. By giving ‘added value’ the
manufacturer is trying to lock the specifier into their product
and hence exclude their competitors. In some respects devel-
oping relationships with a limited number of manufacturers
can be beneficial and is at the heart of supply chain integra-
tion. By working together the chance of improving quality and
reducing costs is increased, as is the possibility of improving
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the environmental credentials of the products being specified
through gradual innovation. The problem with such relation-
ships is that the designer tends to rely on familiar products and
trusted manufacturers. There is no need (from the detailer’s
perspective) to search for alternatives, which can lead to com-
placency, which needs to be recognised and dealt with by the
design manager. Combining a performance approach and con-
tinually looking for new organisations to work with can help to
resolve complacency and retain an element of competition.

Other consultants

Collaborative arrangements need to be developed with other
consultants (for example, structural engineers, service engi-
neers) who possess different yet complementary knowledge
and skills to the building designer. For example, it is well
documented that the structural engineer’s input early in the
design phase can have considerable benefits for the detailing
and the overall outcome of the project. Elegant solutions and the
achievement of minimal construction need early consideration
and benefit from a close working relationship between architect
and structural engineer. The same argument holds for services,
lighting, acoustics, landscape, and so on. Notable buildings are
often characterised as much by their creative and innovative en-
gineering solutions as their architecture. Formally constituted
and informal working agreements can be effective in maximis-
ing the knowledge that is applied to specific design and con-
struction projects. The most important point is to put together
a group of people who can stimulate one another and hence
produce innovative and practical solutions. Individual partici-
pants’ competences, as well as the ability to work together and
share knowledge, are a prime consideration here.

Contractors and specialist subcontractors

The detailing process is specific to a particular project and is
concerned with producing information that others can use
to build from. Off-site manufacturing, prefabrication and
fast-tracking the construction process all combine to shift the
emphasis for design decisions towards specialists. Therefore
we need to consider the process from the perspective of the fit-
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ters, fixers and sealers. Early involvement through partnering
and strategic alliances can help to unlock valuable knowledge
at the conceptual stage, leading to better constructability and
more sustainable solutions. Different contractual approaches
are available and how these various participants are integrated
within the project culture, and when, is a matter for a particular
project. The key is to recognise that the majority of the specialist
knowledge lies with the people involved in construction activi-
ties; harnessing this to improve the constructability and effec-
tiveness of our detailing is a fundamental requirement. Thus
the integration of design and construction is crucial.

Towards a framework

We have been dealing with issues that colour our decision-mak-
ing process. Indeed, the general overview of issues addressed in
this chapter points us in the direction of a framework to assist
us with our detailed design decisions; that is, we need some
guidance, and this is addressed in the next chapter.



THE BASIC MODEL
OF ARCHITECTURAL
DETAILING

When we search for a framework to assist with our detail design
thinking and decision-making we quickly become frustrated.
Within the fields of architectural engineering and building
technology we are unable to find much in the way of consistent
advice — not in research literature, educational programmes or
artistic endeavours — and we have to conclude that there is no
clear structure for the discipline. Certainly there is no common
understanding about a generally valid or even accepted struc-
ture that contains all of the relevant elements in a consistent
arrangement. It would appear that building designers are left
to develop their own idiosyncratic approach to detailing as they
learn their profession through experiential learning.

A metaphysical journey

It might be that this missing ‘anatomy” of the material or ma-
terialised side of architecture and building technology is also
one of the reasons behind the fact that detailing takes second
or third place after the ‘great concept’. This is surprising given
the widespread recognition of the importance, meaning and
basic place of the detail in the whole. So, while we recognise
that learning will take place in the creative environment of the
design office, we recognise the need for a simple, yet practi-
cal, guide that students and practitioners can use. Here, we
underline our plea for conceptual detailing and put forward
the basic model of the architectural detail as a pragmatic and
creative decision-support tool. Moving on from the philosophy
of architectural detailing we now present an ‘anatomy” of archi-
tectural engineering and building technology (Fig. A4.1). Once
we understand the anatomy of the objects we deal with on a
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(b)

Fig. A4.1 The basics of the basic model. (a) Starting with the bottom right corner and going
clockwise we see — "human factors’, ‘natural environment’, ‘use or function’, ‘indoor climate’
together ‘with installations’. On the horizontal axis we have on the left-hand side ‘building ma-
terial and energy’ and on the right-hand side ‘building parts and components’. On the vertical
axis we find ‘production’ below and ‘shape’ above. All factors come together in the centre, in
the ‘joint’, reflecting the whole, repeated graphically in (b).
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daily basis in practice we are then better placed to develop and
continuously improve our culture of detailing. First, we need to
go on a metaphysical journey.

The temple of initiation

For an introduction to the concept of the basic model of build-
ing technology and architectural design we would like to use a
metaphor: that of initiation (Figs A4.2 and A4.3). The inspiration
for this was taken from the way in which the highest priests
and most probably the pharaohs of Egypt were initiated into the
knowledge and the wisdom of the past. There was, apparently, a
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Fig. A4.2 A metaphysical journey: a walk through the temple of initiation
into the secrets of designing and detailing, handling all-important factors,
synthesising, co-ordinating, integrating towards a harmonious whole.
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Fig. A4.3 The metaphysical journey continued: further steps in the temple
of initiation into the secrets of designing and detailing with flexibility towards
a dynamic equilibrium.

temple for initiation in Old Memphis which contained 22 images
from which, following a long period of study, the novice had to
gain the highest insights as the last stage of his education. Now
follow us into the temple of building, technology and architec-
tural detail for an insight into the elementary parts, their mutual
relationships and their summation in the building whole.

We enter a huge building of three very high main storeys,
which are carried on three large slabs and with the whole com-
plex divided into compartments by equally large walls. All the
surfaces are covered with information: pictures, figures, illus-
trations, explanations, calculations, and evaluations for quanti-
tative and qualitative characteristics of all that is important and
conditional in construction.



The Basic Model of Architectural Detailing 63

The floors

On the floor of the first storey is all that is needed to walk on, to
stay on and to store things upon. Here are the more or less hori-
zontal parts (including ramps), stair treads, platforms, terraces
and the floors themselves with their coverings, together with
all the necessary foundations — essentially a series of layers that
may be applied in these ‘horizontal” parts.

On the floor of the second storey we find all that is needed
to build and to complete the structure around us, not only
externally but also within. These are the more or less vertical
parts and components like slabs and pillars or columns and all
kinds of walls, including the important openings like windows
and doors. Indeed, we probably entered the temple at this level
through the first door of initiation.

On the floor of the third storey we explore everything about
the buildings parts that are above us. We can also see them from
underneath. These are the load-bearing, over-spanning struc-
tures, including vaults, cupolas, domes, floors with their ceil-
ings and certainly all kinds of roofs, including openings such
as skylights. In order to understand those components that are
normally above us we are able to see them in mirrors as well.

During our journey we encounter three floors, which carry
the three main categories of components and building parts: the
ones on which we are walking, the others which are around us,
and finally those which are covering the indoor space above.

The slabs

Three slabs illustrate all of the building materials that are avail-
able and these are ordered into three main categories. The first
slab is made of inorganic materials, the minerals and metals.
This very important group of building materials includes a vast
range, from the earth itself (e.g. clay, unburned or burned, loam
and mud) through stone to the metals. Everything mineral and
metallic is contained within this slab.

The second slab is made of organic materials, derived from
dead animals. Our first thoughts may suggest that there is
not a great amount of this material in use; however, when we
look more closely we find a vast range including, for example,
sheep wool for insulation, silk covering, glue made from bones,
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animal skins (previously used for the tepee tent, nowadays
for furniture). Everything derived from animals is contained
within this slab.

The third slab is also made from organic material, but this
one is derived from all available plant material. We find timber
and wood-like material, grass and grass-like material including
bamboo, plus cotton and hemp. Leaves, needles, bark, sawdust,
rind and crust may also be used in the building process. Every-
thing derived from plants is contained within this slab.

By studying the information on the slabs we will gain knowl-
edge about the essential materials that are used for construc-
tion, those derived from natural and sustainable resources and
those manufactured into component parts. We also find that all
of the manufactured products available in the global market
can be traced back to just three main categories of building ma-
terials: those coming from minerals, animals or plants.

The walls

Now we can go and look at the walls that are to be found in the
temple of initiation. Here we learn about all the processes and
methods with which (raw) materials can be transformed into
components and building parts. There are only three types of
methods or processes, namely: subtraction, addition and trans-
formation (see Fig. A4.4).

First is the ‘wall of subtraction” Here we find the typical
tools with which we can cut, saw, hack and bore. Although we
start with simple instruments such as an axe and a handsaw
we quickly progress to the most sophisticated machines oper-
ated and controlled by computer programs. Nevertheless all of
them are concerned with taking away material, in one form or
another.

Next is the ‘wall of addition’. Typical tools here are those with
which we can literally build up material, for example, a shovel
or trowel. Hammers and screwdrivers have a similar function
and belong to the simple tools. Again, these simple tools have
become more sophisticated and more powerful, responding to
advances in engineering; however, they all aim to aid the task
of adding one material to another.

Finally we encounter the ‘wall of transformation’. The tools
typical for this method or process allow us to change the form
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or shape of a material without taking away or adding some
material — at least in principle. From an amorphous form we
shape a precise form, suitable for building. Originally we used
our hands in order to give shape to a house; now many of these
processes have been taken over by mechanisation, although we
should remember that in some parts of the world human hands
still do much of the building.
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Fig. A4.4 Building and detailing means transformation. There are only a
very few possibilities of transformation (addition, subtraction, transforma-
tion and a combination of them all).
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Principles of processing

On the path of initiation we learn that these ‘principles of
processing” are already known in the ancient Indian culture.
Subtraction was inherent in the principle of Shiva, the de-
stroyer. Addition was connected with the principle of Brahma,
the creator, and transformation was carried by the principle of
Vishnu, the maintainer. However, at this juncture it is impor-
tant to note that none of these principles appears in its pure
form; they are always mixed, with one of them dominating
or ruling the others. Translating these important principles
to building technology in the light of a sustainable approach
to construction, and also in the context of an unconscious but
natural human-ecological way of ‘house-keeping’, we can ob-
serve the following;:

(1) Whenever we take away material in order to reach a desir-
able, useful and beautiful form, the material taken away
has to go somewhere or be transformed. This means it will
be added somewhere else, unfortunately often as landfill
waste, or transformed by, for example, burning. The pointis
that nothing can be thrown away. In a responsible building
process there should be no waste at all, merely transforma-
tion of matter.

(2) Whenever we want to add material to something, we have
to take it from elsewhere; and there we get to deal with sub-
traction. This means that we need to be aware of the impact
of that removal, that is, is the supply finite or renewable?

(3) Finally, in a transformation process we need the material,
which will be transformed — even within a recycling or re-
using process. This material has to be taken or subtracted
from somewhere, and added to somewhere else.

Looking at the initiation building in its whole we recognise
its form as a building mass from outside, as well as its shape
of the space from inside. One of the fascinating aspects of the
beauty of this virtually real object can be experienced in the
‘dynamic” of its forms and shapes. All of the floors, slabs and
walls are, when carefully observed, found to be irregular, com-
prising straight, flat and curved elements of varying thickness
and direction. We see a fantastic, miraculous object with all the
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contrasts of small and large rooms, here low, there high, here
narrow, there wide. There is a whole symphony of (geometrical)
points, lines, surfaces, solids and volumes, which can change
their positions, their mutual relation and their quality in terms
of being straight, flat, spherical and so on.

The temple has some other secrets. A deeper exploration
shows a slightly hidden fourth floor; one that comes in and
out of view. It is on this floor that we find the technical service
installations and the equipment, which help to sustain life and
comfort within the building.

Similarly, there is also a hidden fourth wall. This wall con-
tains all possible combinations of methods or processes and
their sophisticated development, including computer-aided
manufacturing, automation and robotics. They are not cat-
egorised by the simple method of subtraction, addition and
transformation, but belong to a complicated and sophisticated
transformation of a higher order. An example would be a com-
bination of methods within a complex manufacturing process
which uses specialist knowledge (that is not available to all).
There is also a fourth slab, which we can explore, that gives us
information about the many combinations of materials in the
vast range available to the designer. Finally, we see that each
building is such a combination of elements.

In the future, maybe, there will be a metamorphosis of the
whole temple in its space, shape and form, just fitting to the
task we have to fulfil as designers or constructors, as architect
or engineer — the realisation of a tectonic culture. As we absorb
the information and knowledge from our metaphysical explora-
tions we are on the way to developing the wisdom from which
to make informed decisions about design and architectural
detailing, a process of life-long learning. To do so we need a
suitable framework, a simple tool, to help us to build and utilise
our collective knowledge, and our tour of the temple provides
the basic principles from which to develop a robust decision-
making guide for designers.

The basic model

Keeping in mind the principles of subtraction, addition and
transformation we are now able to consider the detailing proc-
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ess from first principles. Many models have been, and continue
tobe, developed with the express aim of helping the designer to
make more informed and responsible decisions regarding eco-
logical design. These models vary in their degree of complexity
and in their relevance to specific tasks facing the designer, and
we would encourage students to explore different models for
themselves. Unfortunately, the majority of these models aim to
provide information about relatively familiar and possibly in-
appropriate solutions to the detailing of buildings. The models
may be helpful in providing information but they do not deal
with the crucial conceptual issues that underlie the details, that
is, the models do not encourage critical thinking. What is need-
ed is a simple model (Fig. A4.5) that can be referred to through-
out the design process, which is applicable to all those involved
in building design, regardless of our particular circumstances
and skills level, and is easy to use.

The model presented here provides a comprehensive yet
elegant and simple guide that assists in the generation of ideas
and information that can be used as a basis for the development
of detailed solutions. The model also helps to bring together
and hence integrate all essential factors. This model has been
developed from theoretical and practical work. Earlier versions
(the ‘building joint model” and the ‘building knot model’) have
been refined and feedback from users has been incorporated to

Fig. A4.5 The knot, the joint, the connection. A pictogram for the integra-
tion of all previously discussed factors. A (model of a) building itself — with
the elementary columns, walls, floors — in a certain shape.
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Fig. A4.6 Evolutionary and flexible. The centre of the basic model, the
integration of all factors within the detail through the connection, joint and
knot, can be shaped in many different forms based on possibilities, prefer-
ences and opportunities. This figure of the central cell illustrates some images
of evolutionary, dynamic and flexible variants of shape.

make the model both simple and robust. The model (Fig. A4.7)
fulfils various functions:

It gives an ‘anatomy’ of the building (science, art and technol-
ogy) with the focus on the ‘nucleus’ - the knot or joint solu-
tion.

It helps to identify the most important factors that are condi-
tional for the development of the design of the detail and its
execution. It is also useful as an aid to learning,.

It is a base for further research and development. It is also a
design aid that can help to co-ordinate the various factors,
which can play a guiding role in the systematic collaboration
and development surrounding the detail design phase.
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Fig. A4.7 The basic model for the architectural detail — an integral joint or
knot model. The concept of the architectural ‘nucleus’ in which the whole
of the building and the determining factors including human factors and
environmental issues are inherent.

The model incorporates nine cells (see Fig. A4.7), which
accommodate the following:

Central horizontal (material) axis
left cell - matter and energy, the building materials (Chap-

ter B1)
right cell — components and structure, the parts of the as-
sembly (Chapter B2)

Central vertical (non-material) axis
top cell — shape and form, the morphological factors
(Chapter B3)
bottom cell — production and the process, the time factor
(Chapter B4)

Top corners
left cell - goal and function, the use of the building (Chap-
ter B5)
right cell — indoor climate, the convenience within the
building (Chapter B6)
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Bottom corners
left cell — nature and environment, the ecological factors
(Chapter B?)
right cell - human health, the human factors (Chapter B8)
Centre
connections, details, joints — the knot or nucleus, which is
related to and reflected in the whole (Chapter B9)

Using the basic model

The model is simple to use. For each project the cells of the
matrix are addressed, ideally as early as possible in the design
process, but certainly for the design of each joint solution. The
order in which the cells are addressed is a personal issue and
tends to vary from designer to designer; itis important that each
cell is considered in turn, and then returned to as the design
ideas are tested and refined. Some designers start at the top left
of the matrix and work clockwise; others may start with the
corners or a certain axis. Our experience is that the process is
iterative with the designer returning to different cells several
times as a balanced solution is sought to the design problem
to hand. Gifted designers may have a simultaneous view of all
the phenomena described in the model. However, whatever our
level of knowledge and skill the intention is to generate ideas
and work towards more appropriate solutions to our building
problems (see Fig. A4.8).

There is no ‘correct’” answer. The model is used to assist in
the generation of creative design solutions to specific problems
and unique projects. Each time the model is used the client brief
and the building site will certainly be different to that which
went before, as will the timescales, budgets, and so on. These
factors will colour the decisions made by the participants and,
of course, the outcome. It is important, therefore, to start with
a clear matrix each time. We do not advocate reliance on using
what was developed on a previous project (as is the case with
many models available online), because this may well hinder
the creative ideas we are trying to encourage through the use
of the matrix.
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Fig. A4.8 (a,b) Examples of using the matrix. From student projects at

Leeds Metropolitan University representing two different approaches to the
same problem. (Used with permission.)
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Reflections on the use of the model

Feedback from practitioners and students alike has suggested
that the matrix should be used and reused throughout the en-
tire design process. The basic model can be used at the briefing
stage to generate ideas, which can then be discussed and honed
to form the basis of the written brief that contains the primary
performance criteria of the project (as illustrated in the Green
Guide to the Architect’s Job Book). Subsequent use of the model
will start to home in on the detail and specific joint solutions,
without losing sight of the client’s overall requirements. But it
does not stop there. The model has also been used to analyse al-
ternative design solutions suggested by contractors and manu-
facturers while the building is being constructed.

A small sample of the many comments received as part of the
feedback loop is provided below, not so much with the aim of
convincing the reader to use the model but more as an indica-
tion of its uses.

Comments from three first-time users

I was sceptical about using the model, it looked too obvious.
Now I can see its potential, because it helped me to break
down all of the issues involved in design and it certainly di-
rected my final details.

It made me think about my design from a different angle and
‘think outside the box’. I found this to be a very useful tool in
the development of ideas, concepts and processes.

It helped me to understand why I was detailing, rather than
just doing it.

Comments from two repeat users

Once I got into the matrix I soon realised that this is a great
tool for generating conceptual designs — if nothing else, it
forces you to address difficult areas.

The matrix is a useful tool because each requirement can be
addressed and met through this matrix.
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Summary

The basic model will retain its value regardless of changes in
architectural fashions due to its simplicity and generic nature.
The model can be used on many levels, for example:

to develop an ecologically sound brief — the centre of the ma-
trix becomes the brief;

to generate ideas and conceptual designs — the centre be-
comes the building;

to develop detailed design/joint solutions — the centre as the
knot/the joint solution;

to consider the implications of design changes — the centre as
the knot/joint solution.

In order to champion the product it is necessary to develop a
strong intellectual base grounded in an ethical approach and
supported with generic and simple-to-use tools. From here it
is possible to develop a deep, yet broad, understanding of our
discipline from which real improvements can follow. Unfor-
tunately, we are currently experiencing an obvious lack of a
clear structure for architecture and building technologies. The
basic anatomy of the field or branch of this elementary activ-
ity is missing. As a tool for orientation, recognition, judgement
and development of design intent the basic model provides a
primer for thinking a little differently and starting to develop
new knowledge for the field.

We have to take into consideration the ecological impact of
our building activity and, equally important, the health of the
users during the life of the constructed works. We emphasise
this once again because all contributors to the building process
have a responsibility (we would argue, a moral responsibility)
to pursue the high values in life and provide, to the best of our
collective abilities, buildings that enhance the health and well-
being of current and future generations. These essential factors
are evident in the basic model. In other words we offer a con-
temporary and philosophical tool in the shape of the nine-cell
matrix basic model of architectural detailing. The basic model is
essentially a neural model that shows the anatomy of the detail
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in a ‘nutshell.” In Part B we explore the issues and show more
about the relationship between them.

Part B is presented in nine chapters, each representing a
cell in the nine-cell matrix of the basic model of architectural
detailing. Each chapter provides an overview of the main con-
siderations for a particular issue (for example, human health),
followed by some guidance and keywords which are designed
to stimulate creative thinking rather than to provide all the an-
swers. There is, by necessity, a degree of overlap between the
cells, simply because it is difficult to separate out these issues
without recognising the interdependency on other cells. We
have also tried to keep Part B as holistic as possible while still
being of practical use because to be too prescriptive would, of
course, be somewhat self-defeating.
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MATERIALS AND ENERGY

Underlying issues

Matter and energy are two different expressions or manifesta-
tions of the same phenomenon. We cannot undertake building
activity without using energy or material, and so we start with
these two conditional factors (Fig. B1.1). We can also observe
that material and energy are to a certain extent exchangeable in
abuilding context, so that we have the concept of energy flow. In
an environmental context we must make responsible decisions
in relation to the materials and energy used throughout the
entire life cycle of the building. It follows that we should recog-
nise, respect and use materials and energy within an environ-
mentally ethical framework. But finding guidance in this area
is not particularly easy. We are awash with information related
to sustainable construction, yet very little of this information

Fig. B1.1 Materials and energy pictogram. There are only a few main cat-
egories of building materials, deriving from (1) plants, (2) animals and (3)
minerals, while energy can be seen as coming from (1) living beings, (2) fossil
fuel, and, most important, (3) the sun — directly or indirectly.
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will allow us to gain the specific knowledge we require. Take
for example the challenge of adopting a whole-life approach, an
area in which the theory is developing, but on a practical level it
is very difficult to get the information about the environmental
credentials of all materials and their related energy usage. So
where do we start?

Not too long ago the choice of building materials was limited
by the physical proximity of the site in relation to the materi-
als and the availability of resources to work the raw materials.
Processes tended to be very labour intensive and a lot of energy
was required for acquiring and processing the material into
a form suitable for building. Relative to their value, materials
were expensive to transport long distances, and so choice was
limited to local materials for the majority of the building stock,
the exception being prestigious buildings. There was a certain
economic, even ecological force at work simply through auster-
ity. For many parts of the world this has changed. Now we can,
and do, apply materials sourced from all over the globe, often
ata cheaper capital cost than the materials available locally. The
choice of raw materials and processed materials in the form of
building products, components and systems is extensive. The
‘cost” of this extended choice is to the environment in terms of
pollution and in the worst cases the exploitation of people and
societies through unethical practices. We should point out that
we are not arguing for a Luddite approach to construction tech-
nology, rather we are trying to raise the specifier’s awareness of
the cost and consequences of the choices made.

A similar argument can be put for energy. In the majority
of industrialised countries energy is cheap and there is little
incentive to engage in energy-saving measures; instead we
tend to rely on building codes and regulations to force us into
designing and constructing buildings that have a more positive
relationship to their immediate surroundings and exhibit posi-
tive rather than negative energy flows. From an environmental
perspective building activity is expensive in terms of the en-
ergy consumed, but compared with the energy consumption of
a building over its life this accounts for only 10-20% of all the
energy consumed. Until we have moved to renewable energy
sources our focus must be directed to minimising (or even
eliminating) the use of energy from finite sources within our
buildings. This is achievable in our new buildings, but it poses
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a considerable challenge for our existing building stock, which
needs to be upgraded both in terms of the building envelope
and the services within. We may need to implement more aus-
tere conditions with regard to the use of finite materials and
finite energy sources.

It is useful to have a simple framework in which to work. Here
we provide a very simple classification that may help to start us
thinking about some of the fundamental issues from an eco-
logical perspective (see material choice matrix, Fig. B1.4).

The main categories of building materials may be listed,
starting with the most renewable materials and ending with
the finite:

plants;

animals;

minerals, including metals;
mixed materials or composites.

We can also arrange materials in terms of the level of process-
ing they experience, starting with the most natural and moving
towards the most processed:

materials that can be applied in their natural state, without or
with very little processing;

materials that are the product of handicraft and light indus-
trial processes;

materials that are the product of heavy industrial and en-
ergy-intensive processes;

synthetic materials that are the result of a structural change
in matter.

From this simple scale we can see that we need to try to select
materials from the top of the scale and avoid those towards the
bottom. It is also worth noting that experience has shown a
marked increase in the risks to health from materials towards
the bottom of the scale. In order to make choices we can use the
material choice matrix (see Fig. B1.4).
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Plant material

Biomass

The annual regrowth of biomass is a highly sustainable re-
source that is not exploited enough at present. The potential for
new product development based on biomassis exciting and still
to be exploited through the combination of new and old tech-
niques. Some obvious examples (see Fig. B1.2) are:

reed, straw and palm roof covering;

pressed straw panels for walls and ceilings;

straw bales for wall construction, flax for insulation, and so
on;

rice, grass and straw panels made by hand and/or machine;
bamboo for load-bearing applications, e.g. scaffolding.

Wood

Wood can be shaped in many different ways with minimal
waste. Assuming that we can source timber from forests that
are managed in a responsible and sustainable manner, we have
a material that can be used creatively, is load-bearing and has
positive health benefits to building users.

Animal material

The use of animal material may be of the least importance quan-
titatively, but there is a strong tradition of using animal skins in
construction (for example, tents and rugs) and bones for glue.
Animal hair was at one time used as a reinforcement in mortar,
is still woven for different types of fabric for use in buildings,
and more recently has been reinvented for insulation (sheep’s
wool) (see Fig. B1.2).

Mineral material

Mineral materials are not renewable and so they should be
used sparingly and also be designed for reuse and/or easy re-
covery when the building is disassembled or remodelled (see
Fig. B1.3).
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Fig. B1.2 Examples of organic material application considering sustainability: use of plant
material (biomass), use of vegetation, use of timber/wood, use of animal material.
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Fig.B1.3 Examples of inorganic material application considering sustainability: use of mineral
material (clay, loam, mud, earth), use of mineral material (bricks), use of mineral material (stone),
use of metals, derived from minerals, and recycled materials.
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Earth

Clay, loam, mud or simply earth is the most fundamental of
building materials. Mud bricks, earth sheltered housing are in-
teresting approaches; there are creative options in conjunction
with wood, and clay mixed with straw is another possibility.

Bricks

Burnt or fired bricks use a great deal of energy in their produc-
tion, although they can be reused relatively easily if a lime mor-
tar or a weak sand/cement mortar is used.

Stone

Stone takes a large amount of energy to process and good qual-
ity building stone is in short supply in many regions. Recycling
is important. It is currently fashionable to use artificial stone, a
cement-based product with stone particles giving the appear-
ance of stone (best avoided, given the pollution created by ce-
ment production).

Glass

It would be unthinkable to build without glass, but its high em-
bodied energy makes it necessary to recycle, and design build-
ings to exploit passive solar gain, thus helping to mitigate the
energy used in production.

Metals

Given the high embodied energy associated with metals we
need to use them wisely and always with a view to recycling
and reuse.

Synthetic material

Synthetic materials are becoming more widely available in
building and care is required in terms of their environmental
and health impact. Avoidance where possible may be the most
prudent course of action.
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Being aware of the fundamental issues surrounding building
material can aid the making of choices that improve health and
wellbeing within them.

Energy

Energy is, in principle, a more simple issue to deal with. Finite
resources must be avoided or at least minimised, both in pro-
duction and in the use of the building. Renewable and clean
sources must be utilised at all stages in production and use. The

BUILDING MATERIAL
(ENERGY)

&
o@ ANIMAL

MINERAL

GENERALLY
Q Health and

environmentally sound

Risk for environmental damage and health hazard

Fig. B1.4 Material choice matrix (MCM). Most buildings and building designs show a huge
mixture of different building materials and components. The MCM can help to make a respon-
sible choice between the many possibilities marketed to the decision-makers (designers and
specifiers). The more we make a choice of a material in the lower part of the matrix, the greater
the risk of environmental damage as well as health hazards. The more choices taken from the
upper part of the matrix, the more chance we have generally to obtain healthy and environ-
mentally sound results. Impact includes all treatment and handling (including energy content,
transport, etc.) of a material, product component or building part from cradle to grave.
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main problem here is that buildings tend to be placed in areas
with existing infrastructure, and so the energy supplies are
already in place and therefore determined by others. One way
around this is to detail buildings to consume very little energy
orno energy at all. To do this it is important to understand ener-
gy flow within buildings and the interactions of people with the
building fabric and in turn with the external environment. At
present we are preoccupied with reducing energy consumption
(largely through better insulation), which is a relatively short-
term problem. Once we switch fully to renewable resources
(especially solar and wind power) the insulation values will be
largely irrelevant and our detailing priorities will be different
from what they are today.

Design and service life
Durability

Energy
Environmental costs
Ethics

Health and wellbeing
Legislation

Pollution

Processing

Renewable
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Closely linked to the choice of materials are the building struc-
ture and the manufactured building products that make up
the whole (Fig. B2.1). In the technologically advanced countries
we are overwhelmed by the extent of the choice available to us
from which we have to select and then specify, trying to get the
best product for the given project parameters. In areas where
the choice is more limited we still have to get our selection cor-
rect, based on the information provided to us by manufacturers
and independent testing authorities. Of course, it is difficult to
determine which decisions were right or wrong, merely that
with the benefit of hindsight some decisions turn out to be bet-
ter than others.

Fig. B2.1 Building components and structure pictogram. There are only
a few structural components, forming a building and being connected: (1)
those on which we walk, (2) those around us, and (3) those which are above
us. All of them can have holes and openings with their own specialisms.
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This selection process has to be conducted with the express
aim of satisfying the client’s requirements while also realising
and enhancing the original design intent. The three-dimen-
sional building object contains many component parts and
building systems that are closely related to each other and to
the whole. We tend to select products from manufacturers’ cata-
logues, but we must not overlook the fact that we may want to
create a new product to meet a specific demand.

There are two approaches to the selection of building compo-
nents and structure, either via a performance specification or
via a prescriptive specification. Performance specifications lay
down specific criteria that the product has to meet (or exceed).
The specification is written by the designer with the actual
choice of product made by the contractor. Prescriptive specifica-
tions state the manufacturer and exact product to be used. The
selection is made by the designer and confirmed in the written
specification. The contractor is contractually bound to use the
specified product unless there is a valid reason for requesting
a change. There is no clear consensus as to which method is
better; it depends upon the actual project. In the majority of
situations it is common to find both performance and prescrip-
tive specifications used; however, the recommended approach
is to use performance specifications, thus allowing a degree of
choice and hence competition.

Manufacturers, specialist suppliers, contractors and trades-
people hold valuable knowledge about their specific product
or trade. It is essential that this knowledge be incorporated
as early as possible within the design iterations. This may
be via supply chain management, partnering and alliancing
agreements and/or through the development of technology
clusters, or it may be through very traditional procurement ar-
rangements where informal relationships allow this exchange
of knowledge — there is no one arrangement that is better than
another, only that some are better suited than others to a par-
ticular set of circumstances. It is through close communication
and co-operation with like-minded others that the possibility
of adopting new solutions to familiar problems may be sought
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and explored. By approaching detailing from the conceptual
level it is more likely that innovative solutions can be explored
and new products brought to market through gradual or radical
innovation.

From a physical perspective we need to distinguish be-
tween weight, load-bearing capabilities and equilibrium (see
Fig. B2.2). (See Chapter B3 for morphological factors.) On a
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Fig. B2.2 The main aspects of an often-applied building structure related
to human capacities, sense organs and experiences. (a) Weight: the weight of
a building or component is most important for its quality, e.g. for accumula-
tion and certainly for the building process. (b) Carrying capacity: a building or
a component can be carried, but has mostly to carry at least itself and often
it has to be load-bearing. (c) Equilibrium: without equilibrium in a building
component we can forget about success. A building structure has to fulfil the
task of keeping in safe balance.




Building Components and Structure 21

simplistic level, weight can be expressed as heavy (e.g. stone),
medium (e.g. wood) and light (e.g. wool). The load-bearing
capacity is concerned with dead load, live and imposed loads,
and the material’s need to be tensioned or stressed in some way.
Equilibrium is concerned with the rigidity of the fixings, the
degree of movement and the ease of disassembly.

From a human perspective we need to be aware of the quali-
ties of building components and structure and the manner in
which the combination of differing parts within a building is
likely to affect us (see also Chapter B8). Perception will be via
our sense organs (see Fig. B2.3), namely our eyes, ears, nose,
skin, tongue and our sixth sense (extrasensory perception).

Our eyes are important in establishing our aesthetic judge-
ments based on our perception of how our immediate built
environment is composed. Here we are primarily concerned
with form or shape, the quality of space and light, of solid and
shadow. The morphology of shape and form relates to dimen-
sions (scale and proportion) and to surface appearance (colour,
texture, degree of transparency) as well as to the space between
objects (see Chapter B3).

Our ears help us to distinguish between materials that ab-
sorb, reflect or transmit sound, which influences our degree
of comfort within a space. Our nose helps us to distinguish
between pleasant and unpleasant smells given off by building
components; in some cases we may even be able to detect toxic
materials or damp environments.

Smell also helps in determining taste, which we experience
through our tongue. This is particularly important for young
children, who tend to experience their environment via their
mouth, hence the importance of specifying non-toxic products
and finishes. The degree of comfort we experience from our
environment is also perceived by our skin and directly by our
touch. The quality of the surface finish of all exposed materials
is important for our experience of the building from our direct
touch and our perception of how a surface should feel, as is the
relationship between temperature, humidity and ventilation.
The manner in which building components are joined (e.g.
loose or tight fitting) may affect the biological quality of the
internal climate.

Our sixth sense is closely related to the health of the user, al-
though rarely given the importance it deserves. Objects within
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Fig. B2.3 Hearing: acoustical qualifications determine the quality of build-
ings significantly. How we feel within a room can be a question of its acoustic
and, hand in hand with this, harmonious proportions. Nose: we should not
underestimate smell or fragrance of a building or component, not only con-
cerning ventilation but also in relation to the smell or fragrance of materials.
Tongue: the smell or fragrance stimulates our taste experience, while children
often like to lick surfaces, including whatever they can reach in the built
environment. Skin: many buildings/components are touched or touchable,
we also walk on some of them, we feel a cold or warm radiation, and often
we see a texture, which gives us associations for a touch sensation. Eye: we
see the buildings/components, what might belong to the most important
experiences we can have from them. Sixth sense: it seems that the sixth sense
played an important role in the past. Very subtle qualities can be recognised.
We are on the way to re-exploring such qualities again.

our immediate environment may adversely affect some of us
(perceived or not), for example, electrical fields, materials that
retain static electricity, chemicals.
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Fig. B2.4 Simplified catalogue of the structural components: approxi-
mately horizontally under us, approximately vertically around us, and gener-
ally above us. Each of the categories of components, beside their place in
relation to the outside or inside area, has its own character, following the
law of gravity.

Building components (see Fig. B2.4) give shape to the whole
building and each component has to be judged in the light of
its overall contribution to the building as a whole, its place and
meaning. Creative and innovative solutions combined with
gradual and incremental innovations in component design
and manufacture will continually bring new products to the
market. New product developmentis an important driver in the
ability of designers to specify more environmentally friendly
products. New product development must, therefore, embrace
ecological principles at all stages of design, production, use and
eventual recovery. Some countries have introduced legisla-
tion that makes the producer responsible for all waste associ-
ated with the products they produce, and so a recycling and
recovery management strategy must be in place for building
materials. Elsewhere manufacturers are starting to shift their
emphasis towards a life care programme for their products
and components, which should be encouraged by designers



94 Guidelines

Keywords

through careful specification decisions. What is certain is that
we must not rely on our favourite products and manufacturers
as a habit; rather we need to constantly look outside our current
knowledge for information and knowledge about innovative
approaches. Some may prove to be inappropriate, others may
work out to be interesting and fruitful. If we do not look, we
will never know.
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The morphology of shape and space is a prime consideration for
designers and a discipline that takes a great deal of time to mas-
ter. Here we are concerned with the power of shape and form,
scale and proportion, gestalt, function and ecology. These are all
factors that influence the efficiency of the building, its elegance
in appearance as well as response to its context. The morphol-
ogy is closely related to the amount and type of materials and
components we use within the building. Morphology of shape
and space will also determine the ease of assembly, ongoing
maintenance and eventual replacement. It will also influence
whether these operations can be conducted safely. Simply put,
thejoints and details rely on basic geometric elements of points,
lines, planes and volumes (Fig. B3.1). The performance of our
design solution will be determined by how we put these basic

° /

Fig. B3.1 Morphological factors pictogram. Morphological factors can be
principally defined by (geometrical) points, lines (not only straight), planes
(not only flat) and solids or volumes, eventually in all conceivable shapes.

95
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elements together (see also Part C for examples) and hence how
we create space within and around joints and buildings.

Materials can be shaped in such a way to be both visually
exciting and structurally elegant — it’s a case of understanding
materials and the possibilities of structural engineering. For
example, Eliado Dieste, an architect, engineer and contractor,
has exploited this, applying know-how and creative thinking
to produce innovative brickwork solutions, highlighting the
unity between the joints and the whole morphology of shape
and form. More organic approaches that draw inspiration from
nature offer further possibilities; a good example is the Finn-
ish architectural community which has a strong tradition of
finding inspiration in natural surroundings and reflecting it in
high-quality craftsmanship and building.

In order to benefit from a morphological approach to detail-
ing there are some useful strategies and orders to be considered
(see Fig. B3.2 and B3.3).

Abuilding and its details can be seen in its characteristic points.
By points we refer to all crossings of two or more lines at a point.
This point is mostly fixed and stable, sometimes flexible and
dynamic, and the place where forces come together. So we could
design by handling, managing and arranging the points.

Lines are the connections between points and come into exist-
ence where planes or surfaces meet. Again, planes are mostly
stable although some, for example doors, are moveable. Lines
create boundaries between neighbouring materials and com-
ponents, which invariably need to be joined, fixed or sealed at
the joint. Lines can also be places where forces meet.

Planes and surfaces

Planes and their attendant surfaces also give character to a
building. Buildings and their details appear as a rich faceted
body. Planes create and cover space and once again are places
where forces interact.



Morphological Factors 97

Solids and volumes

Proportion

Scale
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Toview abuilding and its details as an arrangement of volumes,
solids and voids comes closest to the visible reality. With all
geometric and ageometrical bodies their character is built up
of points, lines and planes, which need considerable attention
if the design is to function effectively. And this brings us on to
issues of proportion and scale.

In the context of morphology we need to deal with the phenom-
enon of proportion. Here we can learn from the past where vari-
ous principles and systems have been developed, for example,
the golden section. We are free to choose abstract and random
patterns and/or highly repetitive elements as typified with
standardised building components. Thus we develop a type
of grid in which all points, lines, planes, surfaces, solids and
volumes are present.

Scale tends to receive a lot of attention in design; it is an impor-
tant factor in ensuring that our buildings are functional as well
as attractive to look at. Obviously we tend to warm to buildings
with a ‘human’ scale, i.e. one that we can easily relate to.

Here we need to be aware of the creative link between the over-
all concept for the building and the concept for the individual
details in terms of helping to realise and enhance the concepts
through the details (see Fig. B3.2). There will exist a relationship
between the ‘logical appearance’ of the detail and the function
tobe fulfilled (see Fig. B3.3). There should alsobe a strong visual
expression of the design philosophy, for example the expression
of a natural and ecological solution. Do, for example, the pro-
posed details enhance or detract from the overall design intent?
Has the detailing enhanced the quality of the internal and exter-
nal spaces, is everything functional, safe and a pleasure to use?
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Fig. B3.2 Morphological elements, a kind of geometric alphabet, useful to be known and
‘spoken’ for application in architectural design — certainly for detailing. Points in various possible
arrangements within the space —in relation with each other — developing lines. Some different
types of lines, and some examples of how they can meet points or with each other — develop-
ing planes. Some different types of planes, and some examples of how they can meet with
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points, lines, or with each other — developing solids or volumes. Some different types of solids
or volumes, and some examples of how they can meet with points, with planes or with each
other. Geometrical elements can be stable or in movement. They also can visualise processes,
happening in a certain time. Most important conclusion: all the lines and planes represent build-
ing components.
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Fig. B3.3 The use of morphological elements. Examples of the practical
use of morphological elements in design of the whole, its parts as well as its
details, and also for their presentation.

Some of these questions can be addressed here as a means of
generating information and ideas, to form the basis of our sub-
sequent joint solutions.

Constructability and the associated science of disassembly
form essential drivers in how materials and components relate
to other parts of the assembly. All ‘designers’, from architects
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and technologists to engineers and manufacturers, through to
the contractors, fixers and fitters, will determine the morphol-
ogy of joints and hence the quality of space between them.
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When we look at the building process in its widest sense it be-
comes clear that it is a never-ending journey. Apart from the
obvious design and construction phases the processes continue
as the building is changed to reflect different user require-
ments, maintained, refurbished and upgraded (Fig. B4.1). It
is only at the end of this journey that we become concerned
with disposal via disassembly and recycling of materials and
components. So the process of production needs to be seen
within a whole-life context in which the initial realisation of the
building is a short period compared with its overall lifespan.
This must be recognised during conception to enable decisions
to be made that assist and enhance the health of the finished
structure as it ages, that is, we need to take a long-term view of

Fig.B4.1 The process of production pictogram. The process of production,
shown in a few ‘slides’, representing the elementary methods of subtraction,
addition and transformation.
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the constructed works and adopt a whole-life approach to our
building projects.

A thorough understanding of the various production proc-
esses, their limitations and potential will certainly assist us in
the realisation of our ideas. This includes fundamental issues
concerning the economics of production and programming
of operations. Whatever our design approach, be it reliant on
highly engineered components or craft-based techniques, we
must fully understand the underlying processes before we are
in any real position to produce effective details. Failure to do
so will usually lead to wasted effort and wasted resources. It is
this very knowledge that allows us to enhance constructability
and make better progress in our desire for leaner construction
and even minimal construction. It was Konrad Wachsmann
who pointed out that it is the designer and maker of the tools
and instruments of production who determines the resultant
architecture in an age dominated by machine-made products,
components and systems. It follows that the designer who is
able to master production knowledge and is also able to make
the connection between the mutual relationship of design and
production will be in an ideal position to communicate ef-
ficiently with others who influence and shape production: an
argument that also holds for an ecological approach in a digital
age. Visits to production factories and artisans” workshops will
help in our desire for a better understanding of production, and
information technology can assist in knowledge transfer and
integration.

In quantitative terms construction activities account for ap-
proximately one-third of our consumption of natural resources
and energy. They are also directly and indirectly responsible
for global exploitation, pollution and deterioration of our ecol-
ogy. So we need to pay particular attention to issues concerning
the life cycle of materials during design and production. Much
effort is required for the transformation of raw material into
products. After digging, cutting or collecting and transporting,
we then need to get our raw material to one or more places to be
processed. This includes cleaning and mixing with other ma-
terials, transforming, shaping and composing. More transport
and temporary storage are often required between the various
processing activities before our finished product is ready to be
marketed. In many respects economic factors are at work here,
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Fig.B4.2 Life cycle —the porcupine diagram. In the light of sustainable de-
velopment we first have to look at the whole of a building process. In the dia-
gram we see the entire building process with its use of materials — from cradle
to grave or even from cradle to cradle — in its relation to the environment in
terms of energy use and emission, between digging out of the environment
(input) and bringing back into the environment (output). During this life cycle
we face exploitation, pollution and deterioration of the environment. Partial
reuse is always good, but it is only a very small compensation for the damage
which the whole process causes. Because of the devastating effects of the life
cycle of building materials the figure is called the porcupine diagram.

pushing and pulling the market without any real consideration
for the environment. These processes are usually independent
of, and detached from, user values and concerns at the other end
of the production chain. Figure B4.2 illustrates the porcupine
diagram, which attempts to show the repeated need for the
input of energy and the output of emissions and pollution (rep-
resented by the spines). This is a holistic view of production, in
which the relationship to the natural environment should be an
integral part of the whole. For example, we could follow this line
of thinking through to a conclusion that a building should be
nothing more than a non-permanent compost heap.

There is a strong argument for increasing the amount of time
spent on the design and planning phase of projects, with the
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aim of making savings during construction. The present situa-
tion, in which reduced professional fees combine with clients’
desire to ‘start on site” as quickly as possible, has resulted in a
very short timescale from client briefing to start on site. It is
becoming evident to those involved in building that this period
has become so constrained that it is not possible to design, de-
tail and plan building activities with any latitude for creative
pursuits. The argument is that the more time is spent getting
the design correct, the detailing perfect and the planning se-
quenced into safe and efficient packages of work, the less time
is required to deal with uncertainty and problems while in the
production phase. This does not need to cost more than the cur-
rent system; instead, as with many of the issues outlined in this
book, it needs a shift in our thinking and subsequent actions.

Design management literature and construction project
management literature can provide some useful guidance in
this area. So too can the growing body of facilities management
work. All three subject areas (should) share a special relation-
ship based on feedback between processes, thus helping to
achieve a more integrated approach.

Here we need to remember the four essential kinds of
processing:

subtraction;

addition;

transformation;
combination of the above.

Some tools for the processes are shown in Fig. B4.3. These prin-
ciples can, for example, be applied to the theory and practice
of lean design, constructability, lean and minimal construction
techniques, etc. The aim should be to design out waste, design
in efficiency and design in value (see Fig. B4.4).

Cost and project economy deserve a mention here. It is too
easy to deal only with the initial cost of the project and ignore
the cost of running and maintaining the building and the cost
of demolition and materials recovery at some future date. Costs-
in-use and the cost of materials recovery must be dealt with
early in the briefing stage and at all stages in the production
process.
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Fig. B4.3 Tools to manage the various types of production and building
processes. There are typical tools for the various typical methods for process-
ing materials. For subtractive processes we have a saw or an axe. For additive
processes we have a shovel or a trowel. For transformative processes we have
a hammer or an anvil. Besides these we have various means finally for con-
nections, such as threads, screws or glues.

Fig. B4.4 The building process simplified. The contribution one may give
to architecture and our built environment is always conditional on the acts of
materialisation and realisation.
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It is the combined sum of the production processes that results
in a constructed work, one that we use and abuse over a long
period of time. We have to try to ensure a functional building
that will not fail, either in its entirety or component parts, which
is enjoyable and safe to use. The quality of the design, detailing
and assembly process will determine this to a large extent, as
will the manner in which it is maintained. It is an obvious state-
ment to make, but we need to set goals and performance stand-
ards at the outset of the project, a task to be initiated through
client briefing. The efficacy of the briefing (planning) process
will have a major influence on the actions that follow. Here val-
ues are explored, which of course are different for the client and
users, just as they are for those participating in the design and
construction processes. So when setting goals and performance

Fig. B5.1 Goals and performance pictogram. The elementary symbol for
creating of and being in a home, house or building shows the factor that has
to be handled together with and supported by the art of detailing.
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requirements care is needed to establish exactly which values
are most important and to whom.

Goals and performance (Fig. B5.1) will be established dur-
ing the briefing stage where the client’s requirements and the
anticipated needs of the building users are discussed, agreed
and stipulated in the written brief. It follows that this cell also
functions as an aide memoire, helping to keep the brief in mind
during our more detailed design iterations. These overall goals
and performance requirements will form the basis of specific
requirements for building systems, components, products and
joint solutions. The challenge is to communicate both the client
and user values through the various iterations into perform-
ance requirements for the details. It is advisable, therefore, to
address the goals and performance of details as early as pos-
sible, through a technical briefing document that can be used
throughout the conceptual and detailed design stages.

Research and practical experience teach us that building
users are never satisfied with their artificial environment for
very long. We have examples of buildings that are perfectly
sound and functional, yet have been demolished after only five
years because they no longer fulfil the wishes and demands of
the building users. This invariably liberates materials for reuse
and recycling, and a quantity of waste material that has to be
disposed of by incineration or landfill. It follows that we should
seriously consider the durability of our designs and include
as much flexibility as possible within the containers that we
construct to allow for changing user demands. Such a goal will
influence our design approach and in particular the manner in
which joints are designed to enable flexible systems and align-
ments.

There are two kinds of relationship between the performance
of the building and that of its details, either independent or
dependent. Details may be independent of the type and use of
building, for example the joints between bricks are the same
wherever they happen to appear, be it in a house or a factory;
they are generic details that all designers and builders should
know and understand (see Fig. B5.2). Alternatively, details may
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Fig. B5.2 A whole shelter/building and its specific but generic details. Re-
member the archetypical details and their inherent rules and you can check
this example by bringing them into relation with each other.

be highly dependent upon the performance of abuilding and its
use (see Fig. B5.3). For example, a laboratory building may re-
quire highly impervious joints that do not allow any transmis-
sion of contaminants. These details are developed in specific
response to demanding performance requirements that are
project specific. Performance requirements and project-specific
goals will, therefore, influence our approach to detailing and
our subsequent selection of materials and components to real-
ise the stated objectives.

Itis at the briefing stage where clients can be better informed
and advised with regard to adopting a more environmentally
friendly approach to the realisation and maintenance of the
buildings they wish to procure and/or alter. Information about
buildings in use is an essential component of a well-developed
brief. User values (anticipated or known) are an important
design generator. Post-occupancy evaluation techniques from
similar projects can provide information to be fed back into
future projects.
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Fig. B5.3 Details are everywhere. Starting with the roof above our heads
and recognising the preconditional details in rolling, swimming and flying
‘houses’, such as campers, mobile homes, ships, houseboats and even float-
ing cities, all kinds of aircraft, spaceships and — to come back a little bit to
nature — tree houses.
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INDOOR CLIMATE

Underlying issues

The inconvenience of cold and wet weather as seen from our in-
door environment gives us a feeling of comfort (from a northern
European perspective). We need a shelter from the unpredictable
weather and in our desire to improve our comfort we have (witha
few exceptions) isolated ourselves from our natural environment
(Fig. B6.1). Our buildings are now sealed to prevent air leakage,
insulated to protect us from the excesses of temperature, and de-
tailed to resist the transfer of sound. The result is that we live in
artificially created indoor climates, and given the amount of time
that we spend in buildings it is vital that this climate is healthy
and helps to promote wellbeing. Good indoor climates can help
us to work and relax and provide users with high levels of sat-
isfaction; poor climates have the reverse effect and sick building

&

‘m«

Fig. B6.1 Indoor climate pictogram. Proper temperature and humidity, but
also good light, good sound, fresh air and a clean atmosphere are all impor-
tant qualities for the indoor climate which have to be fulfilled and supported
by an adequate detailing.
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syndrome (SBS) continues to be an issue for many building own-
ers and users. We appear to be relatively tolerant of poor internal
environments and continue to use buildings despite their poor
quality. Sometimes of course we have little choice in the matter
because we are ‘forced” to live and/or work in such buildings.
Awareness and sensitivity to our choice of materials, surface fin-
ishes, joint solutions, service installations and the mechanisms
and systems to allow users to control their indoor climate are cru-
cial to the creation of a quality environment. This is particularly
true when designing for users with special needs, disabilities
and illnesses. It is also quite a challenge for those concerned with
upgrading the existing building stock.

Our fundamental aim is to provide a pleasant and healthy
environment for building users, and a climate that building
users have some control over (see Figs B6.2 and B6.3). Our main
response, until very recently, has been to invest in highly mech-
anised systems that are controlled centrally and which tend to
be very demanding in their use of energy. The user has little or
no control over their immediate environment. With increased
concern over air quality within buildings and our desire for so-
lutions that are more environmentally friendly, we have started
to move back towards systems that allow the user some or total
control, supported by passive technologies. Computer-control-
led ‘smart” or ‘intelligent” systems or manually operated (soft)
systems are becoming more widespread. These are issues that
must be discussed and agreed at the briefing stage, integrated
within the conceptual design and then dealt with as part of the
detailing agenda.

When it comes to designing the services and installations that
contribute to and determine the quality of the internal space,
we tend to experience a considerable amount of fragmentation
of the project team. Lighting, electrics, telecommunications,
acoustics, heating and cooling, ventilation and humidity, fire
protection, security and so on are dealt with by specialist con-
sultants. Each subject area demands specialisation, and the
problem comes with the integration of these different areas into
the overall building design. Many designers and equally many
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Fig. B6.2 Determining factors and how to translate them into building
technology. The phenomena to be dealt with are temperature, humidity, air
(to breathe, for sound and for freshness) and light. For transport we need
cables or wires, mains or pipes, shafts or pits, wells or pipelines, and canals
or sewerage systems. To create what we finally would like to enjoy indoors,
there are several kinds of source, for example, heating or electricity plants.
Often on the way a medium needs transformation in order to change tem-
perature or tension of electricity. In order to obtain directly what we want,
we need taps or plugs. Further, there are many types of objects in one way
or another connected with one or other distribution (or collection) network,
to serve our comfort, e.g. by cooling or by means of a vacuum cleaner.
Sometimes our rooms are full of appliances. Space and connection are both
important. Audio-visual equipment, appliances in the kitchen, bathroom,
heating/cooling/air conditioning, artificial light, telephone, computer with
all its inherent possibilities (i.e. embedded systems), and future develop-
ments in the indoor environment. Not to forget the effects of many kinds of
convection, radiation and fields, all overlapping, together with the immense
spread of portables and mobile apparatus. All these factors should be taken
into consideration within our built environment.
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Fig. B6.3 For the wellbeing of the user of a building we have to strive for a
medium quality, a balance, neither too narrow nor too wide: to prefer warm
or cool between avoidable hot and cold, to prefer dry or humid between
avoidable arid and wet, and so on.
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specialist consultants know little about the other’s field and are
content to trust the judgement of others, who may be unable to
question their proposals in any great detail. The result in many
cases is poor co-ordination of the services with detailed design,
resulting in abortive work, wasted materials and in the worst
cases poor internal environments.

There is a strong argument for better integration of serv-
ices and time to rethink how we accommodate the ‘spaghetti
phenomenon’ of wires, pipes and channels to enable more
flexibility within the container we build. Using clearly defined
service zones is one approach, although experience has shown
that these do not necessarily allow for complete flexibility in the
way that we use the internal space. Again, the alteration and
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refurbishment sector is often restrained by the physical layout
of buildings and so greater flexibility can be achieved only
through relatively major alterations.

Taking into account the fact that the choice of material deter-
mines, to a large extent, the quality of the indoor climate, it is the
responsibility of the detailers to make the best possible choices
of materials, systems and installations and their connections.
In the context of this book we would urge readers to consider
passive systems and soft building technologies that allow con-
trol to stay in the hands of the user. Consider the window. This
may be triple glazed to help the overall thermal insulation of
the building, but it should be easy to open to allow ventilation
when required. Simple shutters and curtains (see Fig. B6.4) are
inexpensive, but deal with privacy and security. This is familiar

Fig. B6.4 Shutters, curtains and good insulation belong to the important
measures or provisions for a comfortable indoor climate, which we call ‘soft
building technology’.
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technology — we have used it for centuries, the only difference
now being increased emphasis on the thermal performance of
the window.
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ECOLOGICAL FACTORS

Underlying issues

Details, as the nuclei of a building, are a critical component in
determining the ecological impact on our surroundings. The
porcupine diagram (Fig. B7.1, previously Fig. B4.2) shows the
relationship we develop between building activities and our
environment, either an ecological imbalance or a dynamic
ecological equilibrium. More specifically, the choice of our joint
solutions and details will directly influence the way in which
the building interacts with its immediate environment. For ex-
ample, we tend to build to exclude our environment, but a more
organic approach would be more inclusive and more respon-
sive to our needs and of course to our milieu.

Ecological issues, our response to nature and our environ-
ment, are a major force for building and using buildings in
a more responsible manner, a driver of innovation in both

Fig. B7.1 Ecological factors pictogram. Nature, the natural environment, is
the base of our life and of all of our building activities. In a nutshell we define
our environment in terms of earth, water, air and energy, plants, animals and
also human beings and their cultural heritage.
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process and product. However, a significant challenge is con-
cerned with the availability of accurate and reliable informa-
tion that allows comparisons to be made and decisions taken
concerning environmental issues (see Fig. B7.2). A whole-life
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Fig. B7.2 A matrix as an instrument to check the impact of six items affecting health and envi-
ronment in space and time: site, building complex, building part, room, component and detail.
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approach is widely advocated, but it is difficult at present to
access the information required to realise this ideal with any
certainty. We simply do not know enough yet (although the
evidence is all around us). Environmental legislation and rec-
ommendations in the form of ISOs provide essential guidance.
However, we should be aiming to better prevailing legislation
in terms of ecological factors (since legislation tends to follow
best practice) if we really wish to push the boundaries and set
a good example to others.

Construction activities have three primary effects on our natu-
ral environment thatneed toberecognised and addressed. They
are deterioration, exploitation and pollution (see Fig. B7.3).

This means that we interfere with our environment through
our construction activities. As long as the environment can re-
cover from these intrusions within a relatively short time frame,
in which no serious difficulties arise, we can design and build
with a relatively clear conscience. Unfortunately, this is not
always the case. But we should aim to complete our construc-
tion activities with a positive outcome in terms of our host, the
planet.

We exploit resources, both finite and renewable. We must aim
to do this in such a way as to leave enough resources for fu-
ture generations so that they may meet their own needs in a
responsible manner. We must make a conscious decision to use
renewable and recycled materials and utilise renewable energy
sources wherever possible.

Waste and toxic pollution of our environment must be tack-
led. Nature provides a good example of how to avoid waste;
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Fig. B7.3 Environmental impact assessment (EIA). Here is a simple frame
for a quick EIA check. The engaged or committed fields — water and earth,
air and energy, plant and animal, human and culture — can be put into a list
or a star diagram. By means of a simple scale between ‘bad’ and ‘good’ you
can estimate the impact, eventually in maximum and minimum values, and
you can easily see how the impact of the production and/or application of a
building material, product, component, the use of energy, and the infill of a
location can be characterised. The MCM can give some quick estimations.

somehow we need to try to imitate natural systems in such a
way that the process of materialisation does not produce waste
(see Fig. B7.3). This goes wider than just our detailing, butitisa
principle we need to work to all the same. We should be able to
reduce and eliminate toxic pollution with a little more thought
during our selection process and with help from the manufac-
turing sector. The overall aim should be to leave the site in a
better condition than we found it (Fig B7.4).
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Fig.B7.4 (a) The house as an organism, interconnected with sun, wind and
rain, with the ground, its temperature and underground water, with biomass
and animals. Here we see the active and passive use of sun energy, a wind
rotor, a (simple) heat pump beside a well, the accumulation of energy and
insulated warm (or cold) water storage. (b) Ecological factors in a nutshell
(from the metamodel of integral bio-logical architecture).
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HUMAN FACTORS

Underlying issues

A more ethical approach to the way in which we construct and
use our built resources, where everyone on the planet has a right
to a healthy and safe built environment, should be a primary
driver (Fig. B8.1). The present situation is a huge imbalance be-
tween the rich and poor, witnessed internationally and locally
within and between communities. On an organisational and in-
dividual level there is a limit to what we can achieve, but having
an inclusive and fair approach to everything we undertake as
part of our respective professions will, collectively, start to im-
prove our built environment. We must adopt a more considered,
inclusive approach to our detailing. With growing legislation
regarding human health and safety, and areas associated with

Fig. B8.1 Human factors pictogram. Human beings are the reason for all
building activities and the existence of buildings. That's common to more or
less all races, all kinds of social, political, religious communities, all ages, all
lifetimes, male and female. All are ‘domesticated’ beings, and therefore in
the need of a (built) home.
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disability, we have some guidelines, but more could and should
be done. It is the detail design decisions that will influence the
ease with which we can use our buildings and will therefore
affect the quality of life of the building users. Functionality and
quality of the spaces provided is a primary concern and condi-
tional to our enjoyment of buildings and can directly help to
reduce accidents within buildings and so improve occupational
health. Greater attention to ergonomics, functionality and an-
thropometric data is an essential precondition to achieving a
more inclusive environment (see Figs B8.2, B8.3 and B8.4).
Human (and humane) values may be different in differ-
ent cultures. However, living in a multicultural society with
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Fig.B8.2 (a) Oursense organs connect us with the world around us includ-
ing the world of architectural details. On the one side we receive impressions
through our eye, ear, nose, tongue, skin, and maybe even via a sixth sense.
On the other side we shape and influence our whole natural and built en-
vironment including details. We build by the use of our fundamental active
sense organs (and all their modern technical extensions), such as hands (to
manipulate), feet (to move), mouth (to inform), and the need and ability to
generate and materialise all the artefacts, and finally we are building by the
impulses or drives, directed by our will. (b) Human factors in a nutshell (from
the metamodel of integral biological architecture).
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Fig. B8.3 The sixth sense, detailing. A field of interesting historical study
and a challenge for the future, which has just begun.
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Fig. B8.4 Health impact assessment (HIA). Here is a simple frame for a
quick HIA check, with the same fields as the EIA. The difference is that for
the EIA you estimate the disturbance of the eight fields by building activities,
e.g. deterioration, exploitation, dying out of species, and so on, while for the
HIA you estimate the degradation of the eight fields that are or become (by
building activities) a danger for human beings, e.g. pollution, risk, uncertainty,
etc. There is a high level of agreement between environmental and health im-
pacts, and in fact they are inseparable. We only look once to the environment
and once to our own health in order to sharpen our awareness of the impor-
tant interrelations between our environment, our buildings and ourselves.
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a growing tendency towards mutual integration, we should
search for values that are valid for everyone. With a greater
cultural mix it is our living and working environments, our
built environment, which provide the places and spaces for
cultural interaction. So, rather than create bland buildings that
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Fig.B8.5(a) Human values-building and detailing is about the quality and
value of life. Here you have a tool, an instrument to measure or to describe
qualities of the built (and to-build) environment and its attributes, including
the details. We qualify or judge consciously or unconsciously on physical,
psychological and spiritual levels. We also know the fields in between (the
transitions), namely psychosomatic and psycho-spiritual ones, and the total
sum of all; the whole could be called a holistic qualification. Whatever you
would like to judge or to qualify, alone or with others, such as clients, politi-
cians, financiers, producers, suppliers, contractors —in a group or in a team
—everything (product and process) within the building scene can be clarified
in the light of what value it has (and for whom!). This value tool can be used
for decision-making — individually or jointly, and for parts and details as well
as for a whole, in our case, for a building. Nowadays our experiences with
buildings can be judged not merely fine or not fine, but even (at the ends of
the scale) marvellous or destructive (sick building syndrome).
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Fig. B8.5(b) A star diagram can help to make the judgement clearly visible.

look the same wherever they happen to be placed in the world,
we should embrace variety and let our buildings reflect their
physical and social context. This statement follows from some
basic ethics: truthfulness and honesty belong to the most es-
sential social qualities, and truthfulness and honesty belong
also to those values that generally get the broadest and highest
appreciation in all cultures (see Fig. B8.5). Hence we should
avoid the design and construction of a ‘masonry lie’, something
that looks and seems different than it should be. In the broader
context and in the depth of design, research and development,
and education we can state that:

a quantitative approach always has to be brought into bal-
ance with a qualitative one;

systems should always be based on principles; and
regulations have to be guided by values, not the other way
round.

To capture the quality factors in relation to our detailing we
have to consider all of the factors relating to our wellbeing. We
have already established these factors in the previous cells,
although it is here that their interface affects us most and is
reflected in the details.

There are anumber of issues we should consider here. Although
many designers are sensitive to the issues highlighted below,
we argue that everyone concerned in building should have
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a greater awareness of humane factors and make more of an
effort to see these ideals through to completion.

As previously noted, we must take time to look at supply chains
to determine the ethics of those involved if we are to eliminate
or atleast mitigate exploitation: this extends to health and safety
issues. Our human values should extend beyond the artificial
and temporary boundaries of the project.

Consider all users, regardless of physical or mental capacity and
capabilities. None of us is ‘average” and if we look deep enough
we all have ‘special needs’. As the designer we can make as-
sumptions about the way in which people will use buildings;
indeed, there is a considerable amount of literature and guid-
ance available. (Consider user feedback, post-occupancy evalu-
ation, and so on.)

Clean and hygienic production, assembly and disassembly
processes should be designed into the details. Similarly, it must
be possible to keep joints clean and hygienic without having
to resort to toxic substances and/or unsafe working practices.
Extending this argument we can see that the details must not be
toxic in terms of the materials and means used and they must
also help to exclude toxins entering the building while also fa-
cilitating the removal of toxins through controlled ventilation.

Since we interact with many details on a daily basis, care must
be taken not only in the selection of well-designed components
but also in their careful positioning. Our senses of touch, sight,
hearing, taste, scent and our sixth sense are crucial in determin-
ing our overall reaction to the space we find ourselves in. How
we see and perceive our details, both directly and indirectly,
is crucial; however, that does not mean that details must be
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emphasised or dramatised to achieve our goals. Meeting and
hopefully bettering our performance requirements to achieve
functionality should be sufficient. This applies to all design ap-
proaches.
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THE KNOT

Underlying issues

132

Working through the eight cells brings us towards the centre
of the matrix, the knot or nucleus (Fig. B9.1). (If you have been
working through the matrix you will have found it impossible
not to consider the central cell.) So far we have dealt with eight
interrelated areas that can be summarised as follows.

B1 We started with materials and energy, because without
them nothing can be built, used and maintained.

B2 Building components and structural systems are then
selected in order to realise design intent. This decision-
making activity occupies a substantial amount of the de-
signer’s time.

Fig. B9.1 The knot and the whole, pictogram. Everything comes together
in the detail, the connection, the joint, the knot — reflecting the whole. And
the whole (building) is based on its knots.
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B3 Because all design has to deal with form and shape it is
necessary to deal with the morphological factors and the
possibilities to be realised.

B4 We must not forget the fundamental importance of the
planning, production and building process, without which
nothing will happen.

B5 The function or use of a building is the overriding reason
to commence the design process. The project goals and re-
quired levels of performance need to be explored in relation
to the users’ needs and the characteristics of the site.

B6 If there were no strong desire for a comfortable indoor
climate we most probably would not bother to build. Here
we must consider the requirements of all building users
in terms of the quality of their indoor environment in an
attempt to enhance their quality of life.

B7 We must respect our planet and mitigate the effects of
building activity, the way in which we use buildings and
subsequently alter and then dispose of them. Ecological fac-
tors and environmental conditions are essential precondi-
tions of all design and construction activity.

B8 Similarly, human factors are critical to the creation of excit-
ing designs and buildings that are both functional and a
pleasure to use. Respect for people and their environment
lies at the heart of sustainable building design.

B9 Now we have explored the surrounding cells we arein a po-
sition to address the central cell of the matrix, the content of
this chapter. Here we aim to combine, integrate, summarise
and synthesise all of the issues that relate to the nucleus.

In Chapter A4 we visited the temple of initiation where we were
able to contemplate its parts and their interrelationships. This
experience is good preparation for the literal and figurative
transfer of knowledge that we hope to achieve in this chapter.
The relationship between cells is evident from our pictogram,
which helps to remind us of the simultaneous presence of all the
factors. It is through continual iteration that we revisit cells in
an attempt to hone our design thinking and move towards the
factors that will lead us to a solution. This design activity can
take place on anumber of levels, with the knot (see Figs B9.2 and
B9.3) — the nucleus - forming the focus of the whole building,
subsystems, whole details and parts of details.
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Fig. B9.3 The whole is more than the sum of the parts. The parts are not
‘simply’ added, summarised, but creatively integrated, synthesised.
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Now the questions are concerned with what to do with the
knowledge that we have generated in addressing the matrix.
Although we have been engaged in the act of design by starting
to turn our ‘wicked problem” into something more manageable
it is now that we are prepared to enter the famous ‘black box’
of design. It is here that we need the space and time to reflect,
generate and test ideas in an attempt to reach a creative and in-
novative, yet practical and safe solution. While some of us may
wish to wait for some form of divine inspiration, to be kissed by
the Muse, to creatively ride on Pegasus, to be taken in the wings
of Garuda — who knows what is possible? — most of us need to
work within a tight time frame and so we need to work more
systematically and force the opportunities for creativity.

Our decision-making matrix has helped in the conceptu-
alisation and detailing of the building, in both its entirety and
its details. The nine-cell model (Fig. B9.4) now contains notes,
preliminary sketches and tentative proposals that can be de-
veloped further. In some respects we have developed a kind
of protocol, which is beneficial as a tool to communicate with
other designers and project participants. But it is also useful for
inspiring the designer, acting as food for the black box.

Fig. B9.4 The basic model. All the factors, in the form of pictograms in the
nine boxes, together in the nine-cell matrix of the Basic Model. A matrix or
pattern —together with the given knowledge — suitable for systematic detail-
ing and an under layer — together with the various rules of thumb, given in
this book — for proper decision-making.
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Practical considerations and summary

Now that we have generated our initial thoughts it may be use-
ful to make the material for the black box a little more transpar-
ent and goal orientated. This can be done as a group activity
using, for example, the holistic participation method (see Chap-
ter C5) in which the client, manufacturers and constructors can
be involved, or it can be done on an individual level. Although
we would urge a collaborative approach, we appreciate that in
some circumstances decisions must be taken on an individual
level. The process, however, is the same. Starting with cell Bl
the ideas are reassessed against the conceptual design for the
whole building as part of a final iteration, so that by the time
we get to B9 we have the sum (or even more than the sum) of
the parts. So B9 now represents a synergistic synopsis of all the
partial concepts: architectural details within a whole, a whole
(building) together with its details. Figures B9.5 and B9.7 repre-

Fig. B9.5 Rules in a nutshell. Excluding ecological and human factors,
which are not subject to design (generally already designed by nature), we
give more guidelines for the seven factors which rightly are the subject of
designing and detailing work.
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Fig. B9.6 Rules in practice in ‘developing’ and ‘developed’ parts of the world.

sent a graphic conclusion to this section, while Fig. B9.6 shows
a finished example.

Section B has been about generating ideas and information.
As noted earlier, the basic model is essentially a neural model,
which allows the user to start to identify pertinentissues, search
out and generate knowledge that can be used to develop joint
solutions for our buildings. To make ideas about building and
detailing operational we need to move into the area of develop-
ing and realising joints. A method for doing this is presented
in Section C. The hierarchical joint solution approach is one
(risky?) way to progress from the basic model (but others may
be possible and readers should pick their own way).
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1. Location, Orientation, Use

Choose a healthy site, consider the
orientation, optimise the function.

3. Canon, Modular Co-ordination

Apply harmonious and ergonomical
measures, in numbers, dimensions, weights
—modular co-ordinated — eventually ina
meaningful way.

5. Structure and Construction

Design sheltering (load-carrying) structures

and simple, understandable, durable

constructions, which do not demand various

kinds of means (e.g. elevators) because of
their gigantic character.

7. Production and Building Process

Produce in a humanly healthy way with
awise choice concerning handicraft or
industry, selfhelp or automatisation and in

co-operation and participation on all possible

levels.

2. Space and Mass

Shape useful (closed or open) protecting space. Include
identity and expression into the building mass.

4. Indoor Climate, Installation, Furnishing

Create a cosy and comfortable indoor climate with
minimal installations and flexible equipment and
furnishing in order to create a suitable atmosphere.

6. Energy and Material

Use mainly durable, sustainable, endless
(available/growing), easy reusable or recyclable,
soft, clean, ‘natural’, energies and materials.

8. The Artof Joining

Join/connect/compose all building parts or
elements in a harmonious way, rather solid,
but demountable, simply efficient. Joints as
nuclei determine (already) the whole.

Fig. B9.7 Conclusion. Rules for the eight components.
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DEVELOPING DETAILS
AND JOINTS

Now that we are in a position to question how we detail, and
have a robust decision-support tool to work with, it is possible
to look at developing a typology of sustainable joint solutions.
Working through Part B should have generated ideas and infor-
mation that will serve to form the base of our detailed solutions.
By way of an introduction to this part we start by looking again
at why we need details and then at performance criteria that
need to be achieved. From here we are then able to develop a
more specific model that addresses ecological issues.

Introduction — why details?

Why details? To answer the question we can take the outer wall
as an example to help to illustrate why we must distinguish dif-
ferent materials and products in building.

Let us assume that five factors —light, air, moisture, view and
warmth — play a role in determining how the execution of the
wall will be done. We will call these factors F1, F2, F3, F4 and
F5. In theory the wall could be made of one intelligent mate-
rial, being able to perform according to requirements stated for
all five factors. This performance has to do with regulating, to
a certain degree, the passage of light, air, moisture, view and
warmth. We must keep in mind that these requirements are not
staticbut dynamic, meaning that they change from one moment
to another due to changes in environmental circumstances or
changes in our own needs. Due to our limited knowledge and
capability in building we cannot make a wall from one intel-
ligent material (see Fig. C1.1).
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Fig. C1.1

Let us represent the wall by showing five separate factor lay-
ers, illustrated in Fig. C1.2.

F1 light

F2 air

F3 moisture
F4 view

F5 warmth

Fig. C1.2

The first question we could ask is this: Is there a preferable
sequence of these layers from outside to inside? We know from
experience that we should stop the rain (moisture) on the out-
side (we do not wear a raincoat under our shirt!); we also know
that we should not let the insulation (warmth) in our winter coat
get wet. So we see that there is a specific sequence in the factor
layers (see Fig. C1.3).

F3
F5
F1

F2

Fig. C1.3

The second question could be: What are the possible build-
ing solutions for each factor? For each factor we can think of a
building solution in the sense of choice of material and shape
and size. We then can see that solutions can differ considerably
(see Fig. C1.4).

A A A A
NS

Fig. C1.4
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The third question could be: Which of the five building solu-
tions could be combined in one building solution? We could
now try to combine certain factors/their building solutions to
one integrated solution. This will not be possible, as we have
seen, for all solutions. The end result would be a wall with
differentiated building solutions, considered in the depth of
the wall (the layers) as well as in the length of the wall (see
Fig. C1.5).

Fig. C1.5

Between all these different solutions, expressed by differ-
ent materials, we will have joints, defined as discontinuity of
material. Material as such can be solid, liquid or gas (for exam-
ple, air). This also means that, strictly speaking, all surfaces of
objects or parts are joint situations due to the fact that there is a
change of material, for example, from wood to air.

In this simplistic way we have tried to show why joints or
building details exist. Now we can ask further questions such
as: How many joints do we want or need? How many different
joints do we want or need?

In physics space is everywhere and continuous, time is constant
and continuous, matter/energy is everywhere, but is not con-
tinuous. Matter changes, from gas to solid or liquid, from one
kind of gas to another, and so on. Following this argument we
can view a joint in a building as a place where matter changes.
Take, for example, the humble window. A timber window
casement in a timber window-frame results in a joint, simply
because there is air between the two. A cross-section through
the joint gives us a wood-air-wood section. If the window has
been painted then our joint is more intricate; the joint section
now comprises wood—paint-air—paint-wood. Add a little water
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penetration to the joint and things become more complex still.
By definition all surfaces are joints between some kind of solid
and gas, or solid and liquid, or liquid and gas. The next rather
obvious observation is that buildings must therefore be dy-
namic, living structures that move to accommodate changes in
temperature and loading and breathe to expel moisture-laden
air. This is where the joint takes on a central and determining
role. So our answer to the question is that a joint is a situation
where there is discontinuity of matter within the continuity of
space and time. This situation results in parts whose perform-
ance, based on the nature of their relationships, must satisfy
various factor requirements.

We tend to view buildings as static structures that suddenly
exhibit signs of distress, which need urgent repair. In real-
ity a building is anything but static: it moves to accommodate
changes in temperature or humidity, it flexes to accommodate
increased or decreased loading, and it has to breathe to expel
moisture-laden air if condensation is to be avoided. As design-
ers we must recognise such characteristics in our detailing and
choice of materials. If we do not allow for thermal expansion
and subsequent contraction then materials will exhibit stress
and will eventually fail; if we do not allow for increased loads
the structure may fail; and if we do not allow the building to
breathe we will have serious problems with condensation and
the health of the user will be affected. If we view a building
as a living, dynamic structure we may be in a better position
to understand its maintenance requirements and, therefore,
enhance the durability of the structure. We may also be in a
position to better understand ecological issues associated with
building construction. Construction is essentially a process of
assembling disparate parts to form the completed building. The
interface of the parts will be via a ‘joint” or a ‘connection’. A joint
is the term used to describe the space between components;
where these components are joined structurally it is referred to
as a connection.

Putting two or more individual parts together will create a
joint and the manner in which this is detailed — the joint solution
- will influence the appearance, performance and durability of
the total building. It will also influence the disassembly strategy
for the building.
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Movement within and between different parts of the building
can be substantial and can involve large forces. Control joints,
sometimes described as ‘movement joints’ or ‘expansion joints’,
are designed to accommodate movement and the associated
stresses. It is during the detailing phase that materials and
components should be analysed for their potential to move in
conjunction with others and with respect to the overall physi-
cal geometry of the building. Failure to position control joints
correctly and/or failure to size and detail control joints in an
appropriate manner may lead to failure at a future date.

The word ‘connection” implies some form of physical joint be-
tween two or more parts (see Fig. C1.6). The manner in which
these parts are connected will be influenced by the materials to
be connected, the resources available (human labour, tools and
mechanical plant) and the manner in which the joint solution
has been detailed. Care is required to ensure that the connec-
tion can be achieved safely and that future access for repair and
maintenance can also be carried out safely. Add to this require-
ment the ecological performance of the connection and we need
to consider forms of connection that can be disassembled easily
and with minimal damage to individual components. Thus
screws and bolts, for example, are preferable forms of connec-
tion to nails, glues and mastics.

Fig. C1.6 Connections — the possible meeting of parts.
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Tolerances

In order tobe able to place individual parts in juxtaposition with
other parts of the assembly a certain amount of dimensional tol-
erance is required (see Fig. C1.7). Construction involves the use
of labour, either remote from the site in a factory or workshop,
or on site, but always in combination. Designers must consider
all those who are expected to assemble the various parts physi-
cally into a whole, including those responsible for servicing and
replacing parts in the future, so that workers can carry out their
tasks safely and comfortably.

With traditional construction the craftsmen would deal with
tolerances as part of their craft, applying their knowledge and
skill to trim, cut, fit and adjust materials on site to create the
desired effect. In contrast, where materials are manufactured
under carefully controlled conditions in a factory or workshop
and brought to site for assembly, the manufacturer, designer
and contractor must be confident that the component parts will
fit together since there is no scope to make adjustments to the
manufactured components. Provision for variation in materi-
als, manufacturing and positioning is achieved by specifying
allowable tolerances. Too small a tolerance and it may be im-
possible to move components into position on site, resulting in
some form of damage; too large a tolerance will necessitate a
degree of ‘bodging’ on site to fill the gap — for practical and eco-
nomic reasons both situations must be avoided. There are three
interrelated tolerances that the designer must specify, which are
related specifically to the choice of material(s).
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Fig. C1.7 Tolerances are needed not only between persons but between
different parts of materials, elements or components. Measures are depend-
ent on the possible exactness with which those pieces can be produced
and/or assembled (see also Fig. C1.6).
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Manufacturing tolerances

Manufacturing tolerances limit the dimensional deviation in
the manufacture of components. They may be set by a stand-
ard (for example, ISO), by a manufacturer, and/or the design
team. Some manufacturers are able to manufacture to tighter
tolerances than those defined in the current standards. Some
designers may require a greater degree of tolerance than that
normally supplied, for which there may well be a cost to cover
additional tooling and quality control in the factory.

Positional tolerances

Minimum and maximum allowable tolerances are essential
for convenience and safety of assembly; however, whether the
tolerances are met on site will depend upon the skills of those
doing the setting out, the technology employed to erect and po-
sition components, and the quality of supervision.

Joint tolerances

Joint tolerances will be determined by a combination of the per-
formance requirements of the joint solution and the aesthetic
requirements of the designer. Functional requirements will be
determined through the materials and technologies employed
(see below). Aesthetic requirements will be determined by
building traditions, architectural fashion and the designer’s
own idiosyncrasies.

As a general rule the smaller (or closer) the tolerance, the
greater the manufacturing costs and the greater the time for
assembly and associated costs. Help in determining the most
suitable degree of tolerance can be found in technical literature
provided by trade associations and manufacturers.

Dimensional co-ordination

Once the tolerances are known and understood in relation to the
overall building design it is possible to compose the drawings
and details that show the building assembly. Dimensional co-
ordination is important to ensure that the multitude of compo-
nents fit together correctly, thus ensuring smooth operations on
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site and the avoidance of needless waste through unnecessary
cutting. A modular approach may be useful, although this may
not necessarily accord with a more organic design approach.

The performance of joints

Now that we have determined that joints result from disconti-
nuity of matter, the next question we need to address is: Why is
this discontinuity necessary? The answer lies in building per-
formance. For example, when we consider our requirements for
an exterior wall, we want absolutely no rain coming in (mois-
ture), but we do want an adequate amount of daylight (light)
and a view to a certain degree from the inside, but less from the
outside. To achieve the appropriate performance requirements
simultaneously we must differentiate between various materi-
als and products (brick, wood, glass and so on) in the exterior
wall. By definition this action results in joints between compo-
nents and also between materials. Furthermore it is not techni-
cally possible to fabricate one large brick for the whole wall, so
we must produce smaller bricks, that we bind together by using
mortar, and again we have joints (execution).

Once we have accepted the fact that discontinuity of material
results in joints, we could ask ourselves what we should expect
of joints in terms of performance. This is not an easy issue to
deal with because it is difficult to identify the exact nature of a
joint’s ‘performance’. Where individual parts come together at a
particular joint in a building, certain performance criteria must
be achieved. These criteria are threefold:

Meeting of parts: the degree of geometrical nearness. The fact
that parts are ‘related’ has first of all to do with nearness”.
This nearness, being weak or strong, depends on the position
of parts, hereby including the distance to one another, in rela-
tion to the size and shapes of parts. The meeting of partsis a
performance of a joint (see Fig. C1.8).

Fixing of parts: the degree to which parts restrict the freedom
of movement of other parts. Once parts meet as desired, we
would like to sustain this for a period of time. Parts can re-
strict each other’s movement, specifically or absolutely. The
fixing of parts is a performance of a joint (see Fig. C1.9).
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Sealing between parts: the degree to which the passage of mat-
ter or information is controlled. As we have seen, functional
continuity might be desired, even though there are joints. For
example, controlling the passage of air is a function that must
also be performed by the joint. The sealing between parts is
a performance of a joint (see Fig. C1.10).

An interesting and vital question here would be: Do we need
additional jointing parts, next to the main parts, in order to meet
requirements considering the performance of meeting, fixing and
sealing? And are there more than three performance criteria?

Position Size Shape

Fig. C1.8 Meeting of parts.

Fig. C1.9 Fixing of parts.

Fig. C1.10 Sealing between parts.
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The general building model

In the basic model of the detail, three cells (see Fig. C1.11) are
chosen to construct another model, namely B7 (ecological fac-
tors), B8 (human factors) and B9 (the knot). Here they are called
ecology, demand and solution as the three systems in the gen-
eral building model (see Fig. C1.12).

Whereas the basic model of the detail (Part B) more or less re-
sembles a neural matrix that can be used as a meditative check-
list while developing joints and details, the general building
model is a more specific model in order to be more operational
in the process of developing joints. It must be noted that what
follows from here is a way, and not ‘the” way, to reason about
and hence develop joints; other approaches may also be valid.

MORPHOLOGY
Q
e A !
o0 <
MATERIAL SOLUTION
ECOLOGY DEMAND
BIOS WHOD LOGOS

Fig. C1.11 The relation of the basic model and the general building model
for joints. In Part C we focus on a selected number of factors, which are
arranged in the general building model. Here the outer cells/aspects of the
model are incorporated in the three systems of the general building model.
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GENERAL BUILDING MODEL
OF JOINTS

Ma = Material/Energy
Sp = Space
Ti=Time

ECOLOGY

organism

'%\\ 66\ factors \oe )
g9 % INFORMATOR SIS
/\\ \\099.% joint as object of experience o\' S Q Q“,S

TYPOLOGY OF JOINTS

Fig. C1.12 General building model of joints. The joint is specifically seen
as a 'solution’” deriving from ‘demand’ within the possibilities of ‘ecology’.
The joint will be understood as intermediary (1), as system of parts (2), and
as object of experience (3). Within the parameters of space and time there
are the requirements for demand and material/energy that are relevant for
ecology; the solution of material, morphology and method is based on this
observation.

Defining the systems

Letusreturnto the three systems in the general building model:
ecology, demand and solution. These are defined in more detail
before looking at their relationship to one another.
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Ecology (see Fig. C1.13)

Fig. C1.13 Ecology.

We distinguish the three levels: abiotic, biotic and conceptual.
Each level is characterised by matter, space and time proper-
ties.

Abiotic consists of the four basic elements of fire (light and
heat), water, air and earth (meaning only minerals here) in a
certain place at a certain time.

Biotic consists of the living organisms, in a certain place at a
certain time, that depend on the abiotic level for their exist-
ence.

Conceptual consists of the ideas and artefacts for fulfilling
the needs and goals in life in a certain place at a certain time.
It is on this level that consciousness and culture manifest
themselves. This level depends on the abiotic and biotic lev-
els for its existence.

Demand (see Fig. C1.14)

Fig. C1.14 Demand.
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We have physiological, physical and psychological require-
ments in a certain place at a certain time. These requirements
canbe met for the most part by the existing ecology (understood
here as environment for ourselves); a varying fraction of these
requirements can be resolved by our inner-self (consciousness
through meditation). But the remaining shortcomings must be
resolved by actively transforming our environment, that is, by
adapting ecology.

Solution (see Fig. C1.15)

£)

Fig. C1.15 Solution.

Onekind of transformation of ecology (and eventually demand)
is brought about by the act of building. Building is concerned
with bringing certain matter, in a certain form, to a certain
place, at a certain time. To narrow it down further we can see
the process as material acquiring a particular morphology by a
particular method.

Morphology is to be understood here as:

shape (configuration) of parts;
size (dimensions) of parts; and
position (direction/orientation/location) of parts.

Method enhances and enables the change of material and
morphology.

Now that we have defined the systems we can look into the
relationships. For each of the three factors there is a specific
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set of performance criteria to be achieved by the joint solution.
But what are the factors that must be dealt with in a joint? The
answer to this question depends on the way in which we look
atjoints. We can consider our joints from three distinct perspec-
tives, namely the joint as mediator, creator and ‘informator’ (see
below and also Chapter C2). We do this by comparing the rela-
tionship of two systems to the third system.

Ecology-demand <> solution (see Fig. C1.16)

Fig. C1.16 Ecology — demand: solution.

When relating ‘ecology” as environment to the requirements of
‘demand’ we realise there is no absolute fit (causing a problem).
We are confronted with too much or too little of certain factors,
being:

light;

air;
temperature;
moisture;
sound;

field;

view;
minerals;
plants;
animals; and
people.

What we need is a solution acting as an intermediary that
controls the passage of these factors. This is why we build in
the first place! Here we consider the building and its joints as an
intermediary. The solution — the building and its joints — acts as
a mediator between the environment and ourselves.
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Solution-ecology <> demand (see Fig. C1.17)

Fig. C1.17 Solution — ecology: demand.

The interaction of ‘solution” and ‘ecology’ results in a perform-
ance of the total environment, resulting in the required experi-
ences stated by ‘demand’. In this relationship between solution
and ecology we deal with the possibilities, probabilities, prefer-
ences of how to build (solution) on one hand and maintain the
right quality of the environment (ecology) on the other hand.
We are talking about the whole life cycle of the building and its
joints and its impact on ecology. Factors of that life cycle are:

execution;
durability; and

maintenance/recycling.

Here we consider the building and its joints as a system of
parts in its role as a creator.

Demand-solution < ecology (see Fig. C1.18)

resource

ORGANISM

Fig. C1.18 Demand - solution: ecology.

Here we relate demand directly to the building (solution). To-
gether it works as an organism. Ecology serves as a resource
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to the organism, and the organism has a certain impact on the
ecology. Conditional for being an organism is that we know
and understand the building as an extension of ourselves. Un-
derstanding and appreciating joints is based on experiencing
the relationship between the joint as both creator and mediator.
How we experience this depends on the following factors:

material;
image; and
control.

We are able to see the relationship between the building as a
mediator and the building as a creator. In this sense the build-
ing and its joints acts as an object of experience, the ‘informator”.
(We have deliberately used a new word here; see also Chapter
C2)

Ecology-demand-solution < typology (see Fig. C1.19)

o

Fig. C1.19 Ecology — demand - solution: typology.

In the middle where the three systems meet we should develop
knowledge, that is, the level of integrated knowledge typical
for displaying the relationship between the three systems: this
knowledge is in the form of a typology. We need a typology be-
cause a type can only deal with one kind of attribute, whereas
typologies can be used to study variables and transitional
situations. ‘“Transitional situations” implies a process, which is
included in the meaning of typology here, where the typology
of joints is a procedure for developing principles for the parts
and for the whole. Chapter C3 explains how this procedure can
be applied.
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The factors flower

We can now represent the three ways of looking at joints (as
mediator, as creator and as informator) and the corresponding
factors in a “factors flower” with the typological knowledge in
the centre (see Fig. C1.20). To comply with each factor it is neces-
sary to apply specific shapes, sizes and positions of parts in the
joints. For each distinguished factor these specific shapes, sizes
and positions are typical and thereby factor-bound. These typi-
cal factor-bound principles of shapes, sizes and positions must
be translated or interpreted for each specific joint situation. In
the case of a joint between a window-frame and an exterior
wall the principles to be considered relating to moisture will
be interpreted in a slightly different way compared with a joint
between an exterior wall and a roof.

When we compare all the factors, considering their interpre-
tations of the principles of shapes, sizes and positions for one
and the same joint situation, then we must distinguish to what

MEDIATOR

joint as intermediary

Fig. C1.20 Factors flower.
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extent all the shapes, sizes and positions are co-operative with,
independent of, or opposing to each other. When relationships
are opposing, we must seek to resolve the situation through the
application of solution principles in our designs.

Unfortunately, this does not reveal itself too readily. This
knowledge mustbe developed, progressing step by step through
a certain procedure, a typical procedure, in order to determine
joint solution principles. We refer to both the procedure and
the outcome as a typology of joints. Our nine-step development
procedure will be explained in Chapter C3. In this procedure
the nine-step factor requirements (derived from the three ways
of viewing joints, namely as mediator, creator and informator)
and solution principles can be traced and judged by the various
agents in building. The intention is that all participants should
eventually understand the morphological method, essentially a
common language of detailing that is analogous to our written
language.



THE LANGUAGE OF
DETAIL

Every type of construction has its own mode of handling, which
must be understood if detailing is to be successful. For example,
the detailing of a single-storey building in load-bearing brick-
work has different rules to detailing the same building in, say,
timber-frame construction. During their career, designers tend
to favour certain ways of doing things, and the manner in which
they detail buildings often becomes part of their trademark or
design signature — detail as a language. Throughout this book
we have been discussing and moving towards a typology of
joints to support an environmentally friendly approach to
construction. In effect it is a language of details and principles
that can be applied by designers to realise ecological design. If
we are to develop a morphological method of detailing that is
understood by all contributors to the design and construction
process, then we need to look at a common language: the lan-
guage of detail.

The language analogy

Through the deconstruction of the detail into its component
parts (both its physical and procedural elements) identifica-
tion of different layers of meaning — a language — will emerge.
This process of simplification makes it possible to reconsider
detailing from a new perspective, in this case an ecological one,
although the process holds true for different perspectives and
for different priorities. From a greater understanding of the
joint and its morphology we are better equipped to break new
ground in our thinking and application of architectural details,
that is, we are better equipped to readdress our language of

159
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details. We are then in a position to improve the manner in
which we build, maintain and disassemble buildings. Once we
start to think about the language of detail design we start to
question some fundamental issues. For example, to what extent
does the language of detail drive the conceptual thinking and
conceptual design process? How does the designer’s cookbook
of standard solutions stand up to such analysis? In grappling
with these and associated questions, combined with a better
understanding of the language of detail, we are better equipped
to address detailing as an art.

There are at least two different ways in which to understand
(and to speak) the language of detail. The first is to recognise
specific languages of detail as characteristic, (arche)typical
manners of how a detail can appear. This appearance will be
determined by, among others, the following:

production process, e.g. workmanlike or mechanical;
material choice, e.g. hard or soft, warm or cool;
visual appearance, e.g. shape and form, colour and texture.

Depending on the applied qualifications, as given in the
examples above, we recognise that a detail can speak a cer-
tain language. A detail expresses in its visual appearance
more or less the production process, the chosen materials and
maybe some other messages (intended or otherwise), such as
intelligence, smartness, complication and simplicity. It might
be that details also ‘speak’ about their embedding within a
philosophical and theoretical framework. If we look carefully
we can see where details come from, when they came into ex-
istence, from which designer or school, and from which tradi-
tion or culture they were derived (their place and meaning).
Details also show us their function and the goals they serve.
It follows that a detail remains a phenomenon in itself (see
Fig. C2.1).

The second way to recognise the language of detail is to
understand the surprising similarity between architecture and
language: a morphological language.
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Fig. C2.1(a) Details are essential everywhere. An analogy of precondi-
tional detailing in the art of tailoring.
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FULLY TAPED SEAMS &

A SPECIAL SEAM CONSTRUCTION
AND A HIGH ELASTICITY PVC TAPE
FUSED ON THE INSIDE MAKES THE
GARMENT 100% WATERPROOF AND
WILL COMPLETELY KEEP OUT MOISTURE

TAPED SEAMS

Fig. C2.1(b) Taped seams showing tailoring techniques used in building.

Morphological language

Again we start with a simple question: Why language? The sim-
ple answer is that we need language to enable us to reach our
project goals. Where people work together, being the rule, there
must be a means of communication. That means a common
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language that is understood by each person in the communica-
tion process. That same language is also the means to develop
new ideas, messages and solutions. So, why not a language in
building that is analogous to our linguistic language, where
‘analogy’ is defined as ‘resemblance in essentials between
things or statements otherwise different’?

The language we develop for detailing buildings must not
only be comparable to meet the criteria of analogy, it must also
be operational within the world of design and construction,
that is, it must be practical. In many respects we already have a
common language in building, based on the images we draw of
the individual parts, components assemblies and the building
whole. So it would be sensible to base our language on morphol-
ogy, the study of the form of things. What we set out to do was
to develop a morphological language, which would then allow
us to devise a morphological method for developing solution
principles for joints in building.

For example, if we were to state that ‘we want to be comforta-
ble’ (a requirement of demand) —and we know there is a limit to
the type and amount of material we can use for building (rela-
tionship between resources of ecology and impact on ecology),
and we also know that we must gain and contain heat by the
building envelope (solution) — then we have a lot of ‘translating’
to do before the three systems ‘communicate’. Knowing that we
will eventually come to the point of determining a solution that
is defined in terms of morphology and method, it follows that a
morphological language may be a useful tool from which to de-
velop joint solutions. It should be noted that the term “principle’
has been applied several times; likewise within the morpho-
logical method we will be developing principles. We can now
apply the analogy to the morphological language.

Letters — Alphabet

The “first principles’ of shape are straight, slanted, curved (see
Fig. C2.2).

Morphemes

When focusing on certain factors separately, certain combina-
tions of the basic shapes become ‘meaningful’. These factor-
bound combinations are called factor principles (see Fig. C2.3).
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ALPHABET

BASIC FORMS
Fig. C2.2

MORPHEMES

MOISTURE rain
horizontal

FACTOR PRINCIPLES
Fig. C2.3
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WORDS

rain [ H vapour (air)
verticle I principle shape a
principle shape d1 L principle size a-b-c

principle position ¢ principle position a

rain
horizontal

step 9
‘ principle shape f P

FACTOR TYPOLOGIES
Fig.C2.4

Words — Vocabulary

When we apply these factor principles in the framework of a
total specificjoint situation, then we can develop factor typologies
(see Fig. C2.4).

Sentence

When we combine these factor typologies, then we can develop
a general typology for a specific joint situation. The collection of
all joint situations of a building results in a collection or system
of general typologies, analogous to a coherent literary entity,
being a poem or prose (see Fig. C2.5).

Grammar

The grammar of the morphological method is actually the rules
of composition. The rules of composition can be divided into two
parts:
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SENTENCES

¢
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i general typology

GENERAL TYPOLOGIES
Fig. C2.5

The formal rules of the grid: In order to achieve modularity a
grid has been defined including rules for applying the basic
shapes of ‘straight, slanted, curved’ (see Fig. C2.6).

The content rules governing performance: In order to achieve
high-level quality of joints, rules must be stated governing
the development of factor typologies and general typologies.
These rules can be stated in the form of hypotheses, and in
recognition of the objective of this research of developing
joints, which supports sustainable development, they are
called ecology hypotheses.

We see that we can extend the analogy between language and
morphological method to all the levels distinguished here. Yet
there is one essential difference between the two. The sentence
is sequential: words have specific positions of ‘before” and ‘after’
in relation to each other. In contrast, the general typology is syn-
chronic: factor typologies have the same positions for a specific
joint situation. It should be noted that at a certain moment not
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GRAMMAR

GRID RULES
Fig. C2.6

all factors are ‘active’. In the course of time there is a fluctuation
of factors being ‘active” and ‘passive’ in varying combinations
when considering all factors. This means that the factor typolo-
gies also fluctuate according to their status of active or passive.
This ‘fluctuation’ of factors and factor typologies poses one of
the most difficult problems to deal with in building.

A typology of joints

We can extend the analogy between language and the morpho-
logical method further, when considering the separate catego-
ries of factors according to the general building model (GBM) as
presented in Chapter C1.

Category A — intermediary

In category A, the joint/detail is seen as a mediator.
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In language the sentence is a means of conveying informa-
tion about an object, situation or event. The specific information
results from selection within the whole realm of reality. In the
joint there is a comparative process of selection and control of
degree of passage. In both cases we are only interested in the
actual consequences of the intermediary. In the case of the joint
the consequence could be a certain climate inside the building,
causing a certain state of wellbeing, possibly triggering certain
actions.

In the case of the sentence the consequence could be certain
information that causes a certain state of mind or even triggers
taking certain actions. In this sense this relationship is stated
to be pragmatic (from the Greek pragma, deed; prassein, to act, to
do), which evaluates any assertion solely by its practical conse-
quences and its bearing on human interests.

The question here is about the usefulness of the joint in the
sense of what it does in the context of the whole and how it is
appreciated. What does this mean to the user? For example,
when someone says: ‘It’s nice weather today” we can state the
following: Of all the possible topics present in the context of
the moment that person selects just one of them, and in addi-
tion characterises it. The question we can now pose ourselves
is whether the selected topic interests us, and whether we can
agree with the other person’s judgement. What we can say for
sure is that the remark influences our understanding of the
context. Analogously the joint could filter out certain sounds
coming from the outside, leaving other sounds to reach us on
the inside. Did we wish for such a situation? Furthermore, are
we satisfied with the limited information?

Category B — experiences

In category B the joint/detail is seen as an informator.

In language the sentence itself has its own quality, which we
can appreciate. It is especially the degree of appreciation that
is responsible for the distinction we make between ‘literature’
and ordinary prose. In the case of the joint we also can speak
of appreciating the joint itself. In both cases we are interested
in the meaning the object has for us, meaning being based on
the physical, physiological and spiritual experience. In the case
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of the joint, meaning and its appreciation concerns the joint in
relation to its function within the other two categories:

Category A: How does the morphology of the joint express
what it does considering its function of selecting and control-
ling the passage of phenomena present in the context?
Category C: How does the morphology of the joint reveal
what the composition is of the joint, the parts of which it is
composed and how these parts are assembled?

In the case of the sentence, meaning and its appreciation con-
cerns the sentence in relation to its function within the other
two categories:

Category A: How does the morphology of the sentence ex-
press what it does considering its function of selecting and
characterising phenomena present in the context?

Category C: How does the morphology of the sentence reveal
the composition of the sentence, the parts of which it is com-
posed and how these parts are assembled?

In this sense this relationship is stated to be semantic (from
the Greek word semantikos, significant), relating to meaning in
language.

The question here is about the significance of the joint itself,
its meaning and our appreciation. In the example of the state-
ment ‘It’s nice weather today’ we might be of the opinion that
this sentence hardly expresses our true experience and feel-
ings about the atmosphere. “The water drops, trembling on the
leaves, glistening in the sun’s golden rays during the shower,
provide such a refreshing experience after so many weeks of
drought...” might express the situation much more appropri-
ately, but for sure we can state that this sentence as such will be
appreciated more for its aesthetic quality. It must be noted that
it is often difficult to isolate the semantic from the pragmatic
qualities. It is the context of the situation that always influences
our appreciation of the object itself. The difficulty is only in the
sense of analysis of reality: reality reveals itself by synthesised
experiences, meaning all three kinds of relationships defining
the categories.
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Category C — system of parts

Style rules

In category C the joint/detail is seen as a creator.

In language the sentence is a composition of words accord-
ing to certain rules of grammar. In the case of joints we have
parts composed according to certain rules of composition. In
both cases we are interested in the relationship between the
parts and the whole. In this sense this relationship is stated
to be syntactic (from the Greek syntaxis — syn, together; tassein,
to put in order) where syntax relates to sentence construction;
the grammatical arrangement of words in speech or writing to
show their connection and relation; set of rules governing this
arrangement.

In the example of the sentence ‘It’s nice weather today’ we can
distinguish the various words that have various functions such
as subject, verb, adjective, object, adverb, and that are placed in
the sequence that complies with the rules of grammar. This
takes us on to the issue of style rules for architectural detailing.

When writing a message we can choose to keep it short or we
can go for an elaborate version. Likewise, we can choose to use
difficult words or conversely we can try to keep our language
simple and to the point through the use of plain words. In de-
sign we have similar choices. We can say it does not matter how
many parts we need to form the joint, or we can say the fewer
parts needed the better. Considering the shape of parts, we can
say we want to keep the shape of distinct parts as simple as pos-
sible; conversely the shapes may be as complex as our imagina-
tion allows.

The point we are making here is that there are choices to be
made. Choices determine further development of joints in par-
ticular and the development of the building in general. Remem-
ber that the whole is the sum of the parts. These choices must,
obviously, be based on certain definite objectives. Let us state
that an important objective is to support sustainable develop-
ment in building. Now in order to get this operational we can
state certain rules. Application of these rules should, to a great
extent, guide the process of design towards our goal of sustain-
able development. These style rules, called ecology hypotheses,
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are based on the individual categories of mediator, creator and
informator (see Fig. C2.7). The belief is that if these style rules
are applied it will lead to ecological as well as economical solu-
tions in detail design.

Application of style rules must be seen as a design aid that
guides development of shape, size and position of the parts
and the whole in a joint. In that sense design is a very concrete
thing. Unfortunately, words alone won't help; we must develop
by using the right kind of language, and that is in shapes, sizes
and positions. Two morphological principles are presented and
compared below, considering their performances in all three
categories.

STYLE RULES

Ecology-Hypothesis Al: (category A: the joint as intermediary)

When the performance of the joint (meeting-fixing-sealing) is such that the
requirements of Demand are met with a minimal need for additional energy/
matter, then building in general complies more with sutainable development.

Ecology-Hypothesis B1: (category B: the joint as object of experience)

When the experience of the joint is such that we acquire a better understanding of
the principles of morphology in relation to the ‘forces’ of Ecology, then building
in general complies more with sustainable development.

Ecology-Hypothesis C1: (factor Execution of category C: joint as system of parts)
When the morphology of only the main building components ensures the
required performances of ‘meeting’, ‘fixing’ and ‘sealing’ in the joint, then
building in general complies more with sustainable development.

Ecology-Hypothesis C2: (factor Durability of category C: joint as system of parts)
When the performances of ‘meeting’, “fixing’ and ‘sealing’ ensure an optimal
durability of the parts in the joint, then building in general complies more with
sustainable development.

Ecology-Hypothesis C3: (factor Maintenance of category C: joint as system of parts)
When the performances of ‘meeting’, ‘fixing’ and ‘sealing’ comply with assembly
and disassembly sequences in relation to expected (Durability) or desired lifetimes
of parts, then building in general complies more with sustainable development.

ECOLOGY HYPOTHESES

Fig. C2.7
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Comparison between two morphological principles

When we have an exterior wall there are in general two princi-
ples for preventing the passage of water from the exterior to the
interior. Figure C2.8 illustrates the single-plane principle and
Fig. C2.9 the fish-scale principle.

T‘

cdly

Fig. C2.8

T

Fig. C2.9

The joint as intermediary (mediator) (A)

First of all we must make the distinction between a one-stage
sealing and a two-stage sealing. In the case of a two-stage seal-
ing there is a ‘back-up’ provision for preventing passage of
water all the way to the interior. In the case of the single-plane
principle it is allowable that water leaks through the horizon-
tal seams. In the case of the fish-scale principle, leaks are also
possible due to air pressures and capillary forces. In the case of
a one-stage sealing process the single-plane principle offers a
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bigger problem than the fish-scale principle. If water was to leak
through to the interior, then extra ventilation and heat would be
required to get rid of the excessive moisture, but this would not
accord with the ecology hypothesis Al:

When the performance of the joint (meeting, fixing, seal-
ing) is such that the requirements of ‘demand’ are met
without the need for additional energy, then the building
in general complies more with sustainable development.

Improvements must therefore be made in order to achieve
the required performance. For that we must look at the joint as
a system of parts.

The joint as system of parts (creator) (C)

In the single-plane principle we could add an extra jointing
part such as a sealant or aluminium Z-profile, but this would
not agree with ecology hypothesis C1 considering the factor
‘execution”:

When the morphology of only the main building com-
ponents ensures the required performances of ‘meeting,
‘fixing” and ‘sealing’, then the building in general complies
more with sustainable development.

So what we do is adapt the shape of the main components
such as proposed in Fig. C2.10.

Fig. C2.10
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|

Fig. C2.11

Sealing against water can be furthermore improved by ap-
plying a so-called relief cavity in the joint face, as illustrated in
Fig. C2.11.

The fish-scale principle is on the whole actually an improve-
ment on the single-plane principle due to adapting the position
of the components. In Fig. C2.12 we see a hybrid solution, hav-
ing the fish-scale principle on the outside (where you really
need it) and the single-plane principle on the inside. This is the
well-known bevel-siding (bevel edge) solution.

L

Fig. C2.12

Performance of the fish-scale principle can be improved like-
wise by applying the relief cavity as shown in Fig. C2.13.
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s

Fig. C2.13

Another important factor to consider is the durability of the
parts in the joint, ecology hypothesis C2:

When the performances of ‘meeting’, ‘fixing’ and ‘sealing’
ensure an optimal durability of the parts in the joint, then
the building in general complies more with sustainable
development.

In the case of the single-plane principle it is obvious that the
top of the components on the outside is very vulnerable to decay
due to the forces of sunlight and water.

The third and last factor to consider in this category is main-
tenance, ecology hypothesis C3:

When the performance of ‘meeting’, ‘fixing” and ‘sealing’
comply with assembly and disassembly sequences in rela-
tion to expected (durability) or desired lifetimes of parts,
then the building in general complies more with sustain-
able development.

If the fixing components are accessible (e.g. screws), then it is
possible in both principles to assemble or disassemble an indi-
vidual part without causing unnecessary damage.

The joint as object of experience (informator) (B)

Ecology hypothesis B1:

When the experience of the joint is such that we acquire a
better understanding of the principles of morphology in
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relation to the ‘forces’ of ecology, then the building in gen-
eral complies more with sustainable development.

The question here is whether we experience the relationship
between the joint as intermediary and the joint as system of
parts, or, to put it in plain English: Do we understand why the
joint looks like it does? Do we, or are we able to, read” what the
joint is doing? Do we have the intellectual skills and practical
knowledge to do so as and when necessary?

Knowledge and understanding of our environment supports
our feeling of care and concern. Ignorance leads to indifference
and this may be the greatest danger for an ecologically sustain-
able world. In the single-plane principle the morphology in
Fig. C2.11 cannot be experienced visually, it is a ‘blind” solution.
The visual seam itself consists of two lines with a particular
spacing. In the fish-scale principle in Fig. C2.13 we can experi-
ence the water-shedding performance of the joints; you cannot
turn the principle upside down, because then it will no longer
work as intended. Only the relief cavity is a ‘blind” solution.
The principle presents a one-line image, therefore posing no
problem of dimensional deviations as in the two-line image
of the single-plane principle. Do not underestimate the cost of
getting the seams visually correct! Our conclusion from this
brief analysis of two principles is that the fish-scale principle is
the better principle for supporting sustainable development in
building.

Consequences

Once we have concluded that the fish-scale principle is the
optimal principle for shedding water, we could ask ourselves
what this means for all the joints in the building’s exterior
surface. If we were to develop a whole building consistently
based on this principle, then the whole building environment
would present startling new images. But these images would
support, in our view, a deeper understanding of the ‘diagram
of forces” as proposed by Christopher Alexander in his seminal
work Notes on the Synthesis of Form (1964). Things start to take on
more meaning for us; therefore the environment is ‘richer” and
more satisfying and may result in a greater appreciation of our
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milieu. As noted earlier, design is about making choices based
on compromise and the determination to see a vision through.
To do this we need the guiding mechanism of style rules, thus
helping to avoid superficial solutions (Figs C2.14 and C2.15).

Fig. C2.15 Perhaps not! Some details are for decoration only.



THE NINE-PLUS-ONE STEP
PROCEDURE

If we are to design and use more sustainable details we need to
reconsider and challenge the tried and tested solutions that are
applied in practice with little thought for their impact on the
environment. In this chapter we present a nine-step develop-
mental procedure as a tool to develop more sustainable details.
A standard joint situation is chosen and optimised according to
a nine-step development procedure based on the typology of
joints. Once this is complete it is then possible to add materials
to our proposed solution, the plus-one step.

A morphological method

In building we reason, develop and communicate by using
images, the morphological language. This means we will be
applying an alphabet, syllables, morphemes, words and sen-
tences, thereby abiding by the rules of grammar and on the
whole expressing a certain style. The alphabet, syllables and
morphemes have been developed for this morphological lan-
guage, along with the rules of grammar and style rules. What
we would like to develop further are the words, the vocabulary
of detailing. A word in the morphological language is called
a ‘factor typology’. A factor typology concerns a specific joint
situation and a specific factor in which the optimal factor princi-
ple (morpheme) is applied. The nine-step procedure provides a
systematic approach to the development of new joint solutions,
and is applicable to both designers and manufacturers. As such
it has implications for new product development and innova-
tive joint solutions.

177
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Morphological Method
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Fig. C3.1 A morphological method for developing factor typologies.



The Nine-Plus-One Step Procedure 179

Here we present a procedure to develop a factor typology
for joint solutions in nine steps, as illustrated in Fig. C3.1. Each
step seeks to manipulate and enhance the joint configuration,
resulting in a gradual transformation of the joint morphology.
Worked examples of our methodology are shown below; how-
ever the steps can be explained as a series of general principles
without referring to a specific joint situation.

Step 1: Determine the discontinuity of main
components

Present the main components and determine their discontinu-
ity.

Step 2: Determine the functional continuity and
additional components required

Determine which part (considering size and position) of the
main components should be functionally continuous and link
this with the (possible) additional component. The size of the
additional component might already be determined, but not its
position.

Step 3: Determine the joining (jointing) parts and
their assembly direction

Determine the jointing parts to be applied between the main
components and the possible additional component. Then
determine from which direction assembly and disassembly
of possible additional component and jointing parts will take
place. There may be more than one possibility to choose from.

Step 4: Determine the size and position of any
additional components and the jointing parts

Determine the size and position of additional component and
jointing parts relative to each other, and to the main compo-
nents.
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Step 5: Determine the preliminary shape of the joint
faces

Apply standard sealing shape for all joint faces. The standard
sealing shape has been determined to be air principle C (laby-
rinth). When we review all factor principles, we see that the
‘labyrinth principle’ is the most basic principle for sealing: ‘air’
is the carrier for ‘moisture’, “‘warmth’, ‘sound’, ‘minerals’ (dust),
‘plants’ (pollen) and ‘animals’ (flies). The intention here is to
first generalise and then to specify according to specific factor

requirements in the steps that follow.

Step 6: Determine the specific shape of the joint faces

A factor might require specific shapes of joint faces in relation to
the performance of ‘sealing’.

Step 7: Determine the prevention shapes

Prevention shapes are intended to keep the ‘load” on the seams
as minimal as possible. Examples are shapes of parts resulting
in aerodynamic surfaces around seams (air), and the overlap
principle for protecting the seams from rain (moisture) penetra-
tion.

Step 8: Determine the correction shapes

Correction shapes are to be applied in the joint faces if the meas-
ures in the previous steps would not suffice when we consider
performance requirements relating to sealing.

Step 9: Determine the primary and secondary sections
of the parts

Primary sections of parts are those sections that are essential
for an optimal performance considering the specific factor.

Secondary sections could change without actually affect-
ing the optimal performance of the joint. Secondary sections
therefore allow solution space for variants. Bold lines represent
primary sections.
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As stated earlier, the intention of this nine-step procedure is to
develop factor typologies (the words). General typologies (the
sentences) are integrated factor typologies applied to a specific
joint situation. All the factor typologies can be seen as layers
that can be combined to one general typology for one specific
joint situation, as shown in Fig. C3.2.

FACTOR TYPOLOGY A FACTOR TYPOLOGY B
Step 9
Combining as layers —\)O//
CO-OPERATING
RELATIONSHIPS< INDEPENDENT
OPPOSING
Ranking + 1
solution principles —> O—\
ABCD
SUB 1 - GENERAL
TYPOLOGIES
Implementing 1 Implementing
factor typology —> O factor typology —————> O

Durability- Durability-Factor B

Factor A
SUB 2 - GENERAL
E anw TYPOLOGIES
SR Extending O
the grid
GENERAL TYPOLOGY
1m
—q Refining —> O

Fixing principles a-b-c —> O

DEVELOPMENT

of

Operation —> O

A TYPOLOGY OF JOINTS

supporting sustainable development in building

Fig. C3.2 Development of a typology of joints.
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When combining several factor typologies as transparent
layers it will become apparent whether relationships are co-
operative, independent or opposing. In the case of opposing
relationships we will need to rank the most dominant factors
and then address them with the intention of making the rela-
tionship more harmonious. Then the relationship to the factor
‘durability” must be investigated with the intention of further
improving the performance. Once this has been done we need
to ‘refine’ the shapes on the level of the module grid. Finally, we
can taker a closer look at the application of ‘fixing principles’ if
necessary.

In the three worked examples presented here, a kind of con-
sensus procedure is followed. For a specific joint situation an
optimisation procedure is applied by following the same nine
steps for a single factor typology, but dealing with a number of
factors simultaneously. This method must be seen as a quick
scanning method in order to get the full essence of the prin-
ciple.

Worked example 1: window in a cavity wall

The first example we will use is not just an example of joints,
but the example of joints in which all possible factors play a role.
The case of the window in a cavity wall is, in many respects,
concerned with the detailing of a void in the solid, the ‘hole in
a cavity wall"

Step 1: Determining discontinuity of main components
(mediator/creator)

Here we see the main components of the cavity wall:

the inner leaf;
the insulation within the cavity; and
the outer leaf.

First of all it is very important to know the reasons for this spe-
cific ‘layering” and the choice of the selected materials and the
required dimensions. These will be coloured by a whole range
of functional requirements for the wall, e.g. strength, stability,
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thermal insulation, sound insulation, fire resistance, aesthetics,
durability, and so on.

These components (inner and outer walls and insulation) are
opaque, thereby prohibiting the passage of ‘light” and ‘view’.
So we need to make a hole, which causes the discontinuity of
these main components. Discontinuity means by definition the
existence of joints. The size of the opening corresponds with
the required quality and quantity of light and view (mediator)
(see Fig. C3.3). Please note that the plan and section overlap in
all of these steps.

Exterior

PLAN (horizontal section)

Interior

SECTION (vertical section)

Fig. C3.3

Step 2: Determining the additional component(s)
(creator) and functional continuity (mediator)

Considering the passage of air, warmth, moisture, sound, field,
minerals, plants, animals and people, there must be functional
continuity in the whole wall.

Considering the passage of light and view, this does not have
tobe continuous, thus the ‘hole” in the wall. To meet the require-
ments of light and view in combination with all other factors we
need additional components that must be transparent, i.e. glass
(being the state of the art at the moment). We choose to apply
two additional glass components, one corresponding with the
inner leaf and one with the outer leaf (the reason for this will
soon become apparent) (see Fig. C3.4).
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Exterior

Interior

SECTION

Fig. C3.4

Step 3: Determining jointing parts and assembly
direction (creator)

Wehave two additional glass components. For the joint between
the outer glass component and the outer leaf we determine that
there will be a jointing part.

We could have chosen not to apply an additional jointing
part. But experience tells us that the performance of ‘meeting’
(execution), ‘fixing” (execution) and ‘sealing’ (air, also as a car-
rier of warmth, sound, minerals, plants, animals) cannot be
optimal without a mediating jointing part.

We assume here that the additional glass components have
the quality of structural (double) glazing, therefore not requir-
ing a window-frame. The outer glass component and its jointing
parts will be assembled from the outside. The inner glass com-
ponent and its jointing parts will be assembled from the inside
(see Fig. C3.5).
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Exterior
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@ o= cemel ®
Interior
| -SECTION ::
Fig. C3.5

Step 4: Determining size and position of possible
additional component(s) and jointing parts (creator/
mediator)

The position of the outer glass component will be in the same
plane as the exterior of the main outer leaf component. This is
because of the optimal performance of ‘sealing” considering the
factor ‘moisture’ that will be explained in Step 6.

The position of the inner glass component will be in the same
plane as the interior side of the inner leaf. The reason for this
considers the factors ‘sound” and ‘warmth’ in relation to the dis-
tance between the outer and inner glass components.

The positions of the jointing parts more or less coincide with
the glass components.

The sizes of the jointing parts are kept to a minimum and
are related to an optimal performance of ‘meeting’, ‘fixing” and
‘sealing’. In this step we assume a size that will be tested in the
remaining steps, especially the points of ‘overlap” in the draw-
ing, which are concerned with the performance of ‘sealing’
considering the factor ‘air’ (see Step 5). Note that the size of the
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transparent opening corresponds with the preferred size in
Step 1 (see Fig. C3.6).

Exterior

PLAN

Interior

SECTION

Fig. C3.6

Step 5: Determining preliminary shape joint faces
(mediator)

In Step 4 we have determined the position and size of all distin-
guished parts. Now we will start shaping these parts, especially
where these parts meet each other: the joint faces.

The preliminary shapehasbeen determined to be the optimal
‘sealing’ shape for the factor ‘air’, being the ‘labyrinth’ shape (air
principle shape C). When we review all factor principles, we see
that the ‘labyrinth principle’ is the most common principle for
sealing. The intention, therefore, is to first generalise in this step
and then to specify according to specific factor requirements
in the following steps. Note that there is, as yet, no difference
between the head, jamb and sill joints (see Fig. C3.7).
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Exterior

PLAN

Interior

SECTION

Fig. C3.7

Step 6: Determining specific shape joint faces
(mediator)

This step deals with the factors of the mediator only. (Factors
of the creator will be dealt with in Step 8 and the factors of the
informator in Step 9.)

On the outside we must prevent the passage of moisture. This
is the basic performance requirement. One of the most specific
principles in order to achieve this is the application of a ‘relief
cavity’ that causes an air pressure drop and also prohibits capil-
lary action. Therefore, there is no passage of moisture further
into the wall. We see this where the main outer leaf component,
the additional glass component and the jointing part meet each
other in the jamb joint. In the head and sill joint it is only the
jointing part meeting the glass component.

In the head joint it is essential that the joint faces of the outer
leaf and the jointing part are slanted down towards the outside
(gravity). A masonry outer leaf may become saturated, thus
making the inside surface wet also, so moisture dripping down
must be led to the outside. This slanted shape also works for the
sill joint and is enforced here with an extra overlapping princi-
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ple to keep moisture out of the wall. The intention is to keep the
insulation layer dry at all times (see Fig. C3.8).

Exterior

Interior

SECTION
Fig. C3.8

Step 7: Determining prevention shapes (mediator)

Prevention shapes are intended to keep the ‘load” on seams to
a minimum. Parts joining on the exterior should always be in
the same plane at the seam. This is basic in order to prohibit
the build up of air pressure in the seam and/or the entrance of
moisture. Yet we can protect the seam even more if the outer leaf
protrudes, but in such a manner that on the side of the seam the
wind is not blocked, but on the other side the protrusion acts as
a wind barrier. We see this principle at the jamb joints. At the
head joint the protrusion of the outer leaf and of the window-
frame protects the seam from moisture (gravity).

At the sill the protrusion of the outer leaf protects the wall
under it from moisture and minerals (dirt). The seam between
glass and window-frame complies more now to the principle of
‘equal planes’ (see Fig. C3.9).



The Nine-Plus-One Step Procedure 189

Exterior

Interior

SECTION

Fig. C3.9

Step 8: Determining correction shapes (creator)

In this step we will investigate whether there are reasons for ad-
justing shapes because of performance requirements called for
by the factors ‘execution’, ‘durability” and ‘maintenance’, being
factors of the category ‘creator”.

In the sill joint we must adapt the shape of the joint between
interior and exterior window-frame in order to make it pos-
sible to assemble the exterior window-frame (execution), after
assembly of the interior window-frame (and disassembly of
exterior window-frame when the interior window-frame is in
position). Furthermore we must extend the glass component
in order to protect the (wooden) sill (durability, maintenance).
Because of the protrusions of the outer leaf it might be wise to
manufacture specific profile parts (execution) (see Fig. C3.10).
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Exterior

Interior

SECTION

Fig. €3.10

Step 9: Determining primary and secondary sections
of parts (informator)

In this step we will evaluate the consequences for the factors
‘material’, ‘image” and ‘control’, being the factors of the category
‘informator”.

Everything we have determined so far considering the posi-
tion, size and shape of parts and whole is based on our present
knowledge of the joint seen as mediator and the joint seen as
creator. As a result the joint should inform us of this when we
experience the joint as mediator and as creator. In this sense
‘form follows function’.

For the actual building substance this should be the case for
the primary sections, being those sections that are essential
for an optimal performance. Secondary sections allow more
freedom, especially of shape. Symbols, ornament and reference
may be examples of factors that could influence the shape of sec-
ondary sections. With symbols, ornaments, reference it is possi-
ble to express personal, group, cultural convictions, ideologies,
thereby giving identification to buildings, living environments
(see Figs C3.11a and C3.11b).
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Exterior

PLAN

Interior .
Interior

(a) vsﬂchiON (b) SECTION

Fig. C3.11(a,b)

Reflection on the process so far

Having gone through the nine-step development process, it is
important that we stop to reflect on what we have done and,
equally important, what we have not done.

What have we done?

In the nine-step development procedure we have related the
performances of ‘meeting’, ‘fixing’ and ‘sealing’ to the three
functions of the joint as mediator (pragmatics), creator (syn-
tactics) and informator (semantics). The development is that of
a morphological nature, meaning the position, size and shape
of parts and whole. The end result in Step 9 is that of a solution
principle.

What have we not done?

We have not actually dealt with the specific material charac-
teristics of the parts, for example, wood, stone, brick or glass,
or their physical dimensions. Furthermore, the dimensional
tolerances that allow easy assembly have not been specified (all
drawings comply to the ‘grid’). If we are to deal with these as-
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pects, then we must make further choices considering materials
and dimensions, and we speak of developing one of the many
possible solution variants. So from one solution principle (the
abstract) we are able to develop a number of solution variants
(the concrete). For this we need an additional step.

Step 9 + 1: Determining a solution variant

Here we will choose materials for all the components identified
in the nine-step procedure. In doing so we determine specific
behaviour in relation to expansion, contraction and deforma-
tion of material due to warmth, moisture, light, air, sound, field,
minerals, plants, animals, people and gravity, which causes
dimensional deviations. We must, therefore, define tolerances
in order to achieve optimal performances in all three categories
of creator, mediator and informator.

The following materials/products are chosen for the main
components:

inner leaf — sand-limestone blocks;
outer leaf — clay bricks;
insulation — fibreglass.

The following materials/products are chosen for the additional
components:

safety glass.

The following materials/components are chosen for the joint-
ing parts:

sand-limestone blocks;
clay bricks;
timber window-frame.

The joints could now resemble something similar to that
illustrated in Figs. C3.12a and C3.12b. Alternatively the 3D
illustrations (Fig. C3.12c) represent a different solution (due to
different choices when going through the same steps).
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Fig. C3.12 (a) Window sections. (b) Window elevation. (c) The 3D illustrations repre-
sent alternative window frame joints to (a) and (b)
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Worked example 2: wall/pitched roof junction

Continuing with our progressive method we offer two further
examples to help illustrate the principle further. Worked exam-
ple 2 continues with the cavity wall, only this time we address
the junction between a floor and a pitched roof.

Step 1: Determining the discontinuity of main
components (mediator/creator)

The main components are illustrated in Fig. C3.13, namely:

inner leaf;

insulation in the cavity;

outer leaf;

floor;

roof (with integral insulation);
water-shedding layer.

Exterior

Interior

Fig. C3.13

Step 2: Determining the additional component(s)
(creator) and functional continuity (mediator)

Functional continuity applies to all factors of ‘mediator’, so
there is no need for additional components to solve functional
discontinuity, as illustrated in Fig. C3.14.
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Exterior

Interior

Fig. C3.14

Step 3: Determining jointing parts and assembly
direction and sequence (creator). Step 4: Determining
size and position of possible additional component(s)
and jointing parts (creator/mediator)

A jointing part (no. 3, Fig. C3.15) between the floor and roof
components is chosen. Considering all possible sequences of
assembly, we would like to finish the roof as soon as possible
in order to have a dry building. To be able to erect the outer
leaf later we must add the roof overhang afterwards, meaning
introducing an additional component (no. 8) for reasons of the
factor ‘execution’ (creator). (Additional components for reasons
of factors of ‘mediator” are decided in Step 2.).

Exterior

Interior

Fig. C3.15
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Exterior

(a)
Fig. C3.16(a,b)

Step 5: Determining preliminary shape joint faces
(mediator)

Thebasic labyrinth principle is applied for the meeting between
the additional component and the roof component, between the
jointing part and the roof component, and between the water-
shedding components and the roof component (see Fig. C3.16a).
It is possible to imagine the same principle applied between the
floor and the inner leaf, and between the floor and the roof (see
Fig. C3.16b).

Exterior

Interior

Interior

(b)

Step 6: Determining specific shape joint faces
(mediator)

Considering the factor ‘moisture’, the principle of the relief cav-
ity is applied in the joint between the water-shedding compo-
nents (see Fig. C3.17).
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Interior

Fig. C3.17

Step 7: Determining prevention shapes (mediator)

There are no specific prevention shapes to be applied.

Step 8: Determining correction shapes (creator)

Execution: In order to accommodate varying angles in the joint
between the floor and the roof, the basic form of the circle is ap-
plied in the jointing part.

Durability/maintenance: The size of the additional compo-
nent is minimised in order to maximise durability and mini-
mise maintenance. A gutter further increases the protection to
the wall (see Fig. C3.18).

Exterior

Interior

Fig. C3.18
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Step 9: Determining primary and secondary sections
of parts (informator)

The shedding of water, the collection of water, the protection
of the wall, the outer leaf being a non-loadbearing skin, well
ventilated — this we can see and understand: The joint informs
us of the relationship between the mediator and the creator. The
essential sections to achieve this are called the primary sections
and are illustrated in Fig. C3.19.

Exterior

Interior

Fig. C3.19

Step 9 + 1: Determining a solution variant

Here we will choose specific materials for all components,
thereby having specific behaviour considering expansion,
contraction and deformation due to warmth, moisture, light,
air, sound, field, minerals, plants, animals, people and grav-
ity, causing dimensional deviations. We must therefore define
tolerances in order to achieve optimal performances in all three
categories of creator, mediator and informator.

The following materials/products are chosen for the main
components:
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inner leaf: sand-limestone blocks;

insulation: fibreglass (or better, an organic material);
outer leaf: bricks;

floor: prefabricated concrete (or better, timber joists);
roof: stressed wooden skin panels;

water-shedding components: roof tiles.

The following materials/products are chosen for the additional
component:

roof overhang: timber (wood).

The following materials/products are chosen for the jointing
parts:

roof plate: wood and steel.

The joint could now look like Fig. C3.20.

Roof tile

Exterior

Thermal insulation
Roof plate

/a Floor finishing

L—_Zf Concrete floor
A 574

O /. 4

F_/ Sand-limestone

/V Insulation
Gutter Interior

Fig. €3.20
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Worked example 3: wall/flat roof junction

Our third and final example continues with the theme of the
cavity wall; however, instead of a pitched roof now we address
the junction of the wall with a flat roof.

Step 1: Determining the discontinuity of main
components (mediator/creator)

The main components are illustrated in Fig. C3.21, namely:

inner leaf;

insulation in the cavity;
outer leaf;

roof;

insulation on top;
watertight membrane.

Exterior

——

Interior

Fig. C3.21

Step 2: Determining the additional component(s)
(creator) and functional continuity (mediator)

Functional continuity applies to all factors of ‘mediator’, but
knowing beforehand that the roof will be of prefabricated con-
crete components, we choose to apply an additional component
for the overhang in order to simplify the solution for a continu-
ous insulation layer (warmth), without needing to go around
the overhang (see Fig. C3.22). Wishing to apply a loose water-
tight membrane we will need weight on top (see Fig. C3.22a).
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Exterior

(a)
Fig. C3.22(a,b)

Interior

Interior

(b)

Step 3: Determining jointing parts and assembly
direction and sequence (creator). Step 4: Determining
size and position of possible additional component(s)
and jointing parts (creator/mediator). Step 5:
Determining preliminary shape joint faces (mediator)

Here again we decide on a quick erection of the roof and af-
terwards apply the wall insulation and the outer leaf, with
the advantage of keeping the cavity fairly dry. The additional
component for the overhang is increased in height in order
to be able to hold the weight layer on the membrane (see
Fig. C3.23).

Exterior

99 2 9

Interior

Fig. €3.23
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Step 6: Determining specific shape joint faces
(mediator)

Considering the factor moisture, the upper side of the overhang
is slanted in order to guide water away from the potentially
vulnerablejoint. A special metal profile is used here to finish the
membrane (factor moisture).

The additional component is finished on the front side and
underneath in order to prevent the ingress of birds and mice
(animals). The dotted lines suggest an alternative position for
this finish (see Fig. C3.24).

Exterior

Interior

Fig. C3.24

Step 7: Determining prevention shapes (mediator)

No specific prevention shapes are applied.

Step 8: Determining correction shapes (creator)

Durability/maintenance: The shape of the additional overhang
component is adjusted in order to minimise exposure to sun
and rain, thereby extending its durability and minimising
maintenance (see Fig. C3.25).
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Exterior

S

Interior

Fig. €3.25

Step 9: Determining primary and secondary sections
of parts (informator)

The shedding of water, the collection of water, the protection of
the wall, the outer leaf being a non-loadbearing skin, well ven-
tilated, etc. — this we can see and understand. The joint informs
us of the relationship between the mediator and the creator. The
essential sections to achieve this are called the primary sections
and are illustrated in Fig. C3.26.

Exterior

Interior

Fig. C3.26

Step 9 + 1: Determining a solution variant

Here we will choose specific materials for all components,
thereby having specific behaviour considering expansion,
contraction and deformation due to warmth, moisture, light,
air, sound, field, minerals, plants, animals, people and grav-
ity, causing dimensional deviations. We must therefore define
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tolerances in order to achieve optimal performances in all three
categories of creator, mediator and informator.

The following materials/products are chosen for the main
components:

inner leaf: sand-limestone blocks;
insulation: fibreglass;

outer leaf: bricks;

roof: prefabricated concrete.

The following materials/products are chosen for the additional
components:

roof overhang: wood;
roof built-up weight: vegetation.

The following materials/products are chosen for the jointing
part:

roof edge: metal profile.

The joint could now look like that illustrated in Fig. C3.27.

Metal profile edge

Exterior g Thermal insulation
Roof overhang

Roof overhang Vegetation

-

SLos
Concrete

‘| Sand-limestone
/ Thermal insulation

Brick

Interior

Fig. C3.27
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The nine-plus-one step procedure is a way of developing details
that comply with a more environmentally friendly approach to
building. When developing a detail for a joint situation the
designer will go through the procedure several times (design
being an iterative process) with several agents (e.g. client, users,
architect, technologist, various engineers, manufacturers, con-
tractor, sociologist, psychologist, facilities manager, medical/
health experts, ecologists, and so on). After a while it is reward-
ing to take the same joint situation and go through the steps
again. Things may have changed (knowledge, people, technolo-
gies), most likely leading to a different outcome. Likewise, if we
take the same joint situation but address it in a different place in
the world, the outcome is likely to be different (due to different
climate, culture and so on).

We have shown three worked examples, of which the first is
the most complex, considering the number of factors involved.
We have deliberately gone from the most complex to the more
simple. In doing so we have shortened the steps in order to show
how a designer may approach the procedure in practice. Our
intention is to give an idea of how the procedure works, rather
than to go into too much depth. It should be noted that more
development work has yet to be done on the procedure and the
details of all possible joint situations.

When we look at the performance of the joint it must be noted
that development of the joints in this nine-plus-one procedure
is especially focused on the performance of sealing, being di-
rectly linked to the performance of meeting. The performance
of fixing tends to lead to solutions that are more independent,
such as hinges, in contrast to the continuous character of sealing
within the overall joint system.



MANAGING THE
DETAILING PHASE

Throughout this book we have emphasised the importance of
the detail. We have highlighted the interrelationships between
conceptual design of the whole building, the details and con-
struction as paramount to creative detailing. We have been
primarily concerned with building technologies and their
correct application within an environmentally responsible
framework. Now we need to consider an equally important
and necessary issue, the management of the detailing process.
This is an area that naturally falls within the design manage-
ment field and which also has an overlap with the fields of pro-
duction and construction management. The purpose of this
chapter is to look at the management of the detailing process,
mainly from the perspective of the designer while also recog-
nising the importance of collaboration with others. Experience
shows us that a lot of effort expended on the development and
refinement of the details could be wasted if the management
of the process, that is, the communication of design intent, is
handled poorly.

An argument for effective management

206

Take a moment to think about the world’s finest wines, gourmet
foods, and so on. They have four common factors. Firstis the use
of the finest material, second is the use of the best craftsmen and
third is attention to detail — factors also common to the world’s
best buildings and addressed earlier in this book. The fourth
factor is not quite so obvious — the professional management
of the entire process, from the sourcing of materials and crafts-
men, through attention to detail at all stages of development to
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the marketing and presentation of the completed product and
subsequent feedback, all within a quality framework. Good
management is rarely noticed (we could argue that it is deliber-
ately invisible); unfortunately it is when things are poorly man-
aged and problems arise that people take note because it affects
them in an adverse way.

Design and construction projects involve a large number of
differentpeopleand organisations,each with differingaimsand
objectives. Itisimportant, therefore, to recognise that the quality
of the detail will not be at the top of everyone’s list of priorities.
For example, continual pressure to reduce costs and save time
can lead to pressure to revise or change details. Such changes
can be made hastily and with insufficient consideration for the
long-term durability of the constructed works. While we put
forward a case for holistic participation throughout design and
construction, we recognise that many projects may not aspire
to such altruistic aims. To develop and deliver more sustainable
details and buildings requires the professional management of
both the design office and the individual projects that form the
lifeblood of the organisation. Architectural design manage-
ment literature is concerned with implementing mechanisms
to facilitate the transfer of design intent. Design management
is primarily concerned with managing people and information
within set time frames and with known resources. The compe-
tence of the people assigned to the task and the quality of the
information produced and subsequently transferred through
formal and informal communication routes is critical to realis-
ing quality and value.

As noted earlier, details are developed for a particular
projectata particular time, that is, they have a place and mean-
ing. The process through which they are developed — a phase
we know as detail design, materialisation or architectural
engineering — is coloured by factors specific to that particular
project. Client requirements, physical site conditions, plan-
ning, building regulations and codes, input of consultants
and user groups are just a few of the factors that make each
project, and hence its details, unique. The process is impor-
tant as a vehicle to deliver a quality product and our ultimate
focus must be on the product. Once the building is complete
the process is quickly forgotten, but the building remains for
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a very long time. This process can never be perfect because
people are involved, and we are, by nature, unpredictable. So
the best we can do is design, implement and monitor manage-
rial systems that help the detailer in his or her daily endeav-
ours, systems that provide support but which also allow and
encourage creativity.

This takes us into the area of architectural design manage-
ment, the synergistic management of individual projects and
the organisation(s) in which they are designed and detailed.
Designers’ core values are concerned with creative thinking
and research; the challenge for design managers is to create and
maintain an environment in which this activity can take place
effectively and efficiently. It follows that the manner in which
individual projects are programmed, that is, the time allocated
to specific stages of the project, is critical. We cannot expect
consistency while people are constantly under considerable
pressure to deliver within very short time frames.

We have put forward an argument for concentrating on a
more responsible approach to detailing and construction. It
should be clear that it is fundamental that conceptual design
must deal with both the level of the whole building and the
level of the detail. Here, we need to reiterate the environmental
argument, because without adequate managerial control there
is a real danger that considerable effort expended on detailing
can be compromised, or in the worst case lost, as the project
progresses through to completion. We strongly believe that
the control of the details should remain within the remit of
the designers and engineers; however, some contractual ar-
rangements prevent this, with decisions made by others with
different agendas. Changes to the details, whether deliberate
or accidental, will affect the performance of the building and
will affect the environmental impact of the building (some for
better, some for worse). Therefore it is important to be aware of
design control and the implications of design changes from the
outset if we are to achieve quality buildings that demonstrate
good value for our clients and have a positive impact on our
environment (see Fig. C4.1).



Managing the Detailing Phase 209

Fig. C4.1 We extend the conceptual area into detailing and production.
The new focus in terms of space has not only to be on the detail beside the
‘great shape’ but also — in terms of time — on a preparatory period and on an
optimal relation between durability and sustainability. All these new dimen-
sions need a paramount place in designing conceptually.

Design control

Designers know — or find out very quickly — that the develop-
ment of a building design may well appear linear and progres-
sive but is in fact iterative. The process is circular, cross-refer-
ential and involves a certain amount of backtracking as the
designer attempts to avoid non-productive routes to achieve his
or her goal. The majority of designers also work on more than
one project at any one time, thus the working day may be frag-
mented, affecting the flow of thought and productivity. Add
to this the collaborative nature of design and the need to work
with other designers and external agencies, and the potential
for delay in reaching agreement and/or achieving the neces-
sary statutory consents and permits is considerable. Significant
delays are likely between different phases in the design proc-
ess, thus there is always a danger that the synergy between
conceptual designs and detailed designs, and between detailed
designs and construction, can be affected adversely. Add in
some latitude for designers’ overwhelming and paralysing
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periods of indecision as they seek to find the best solution for
a poorly defined problem, and the potential for chaos is high.
That is why the whole design and construction process needs
very careful consideration and planning — the process must be
controlled, both at the individual project level and within the
diverse organisations that are contributing different aspects to
the project. Important considerations are the management of
information, knowledge, people and resources (such as IT) that
will facilitate efficient communications and co-ordination.

The detailer’s milieu

Itis easy to get carried away with the act of detailing. Too much
attention to a small area can result in selective vision with the
danger of ignoring the more obvious and important issues.
Chess players are familiar with this phenomenon (known as
‘chess blindness’) where the most obvious move is overlooked,
with dire consequences. Overall responsibility for design qual-
ity will lie with the design manager (ultimate responsibility
lies with the organisation’s directors or partners); however, in-
dividuals must take responsibility for their actions and conse-
quent decisions. A degree of self-management is an important
requirement in order to maintain progress of the programme.
Too much time can easily disappear as the detailer struggles
with seemingly insurmountable detailing issues, with the re-
sult that the remaining design is rushed and the probability of
mistakes occurring is increased. We must remember that detail
drawings and written specifications are produced with the sole
aim of communicating the designer’s abstract thoughts to the
mind of the contractor, who will endeavour to implement such
instructions in the form of a physical artefact. Instructions must
be clear, unambiguous and free of errors.

In the design office, the environment in which details are
drawn and specifications written, there needs to be a constant
evaluation of design work and the process by which it comes
about (see Fig. C4.2). For this we need a very valuable resource,
time, for the following activities:
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Fig. C4.2 The detailer’s milieu. A busy designer (using new and less-new
technologies and information).

to research, i.e. look at what others have done, collect and as-
similate information;

to monitor manufacturers” information about new products;
to develop the detail, be it from first principles or adapted
from standard solutions;

to check the detail (for compliance with relevant regulations,
client requirements, and for errors);

to issue the detail to those who need the information;

to monitor the detail in practice (feedback). Was it easy to
build? Has the assembly performed as required?

This information is vital for the development of the detailer’s
personal knowledge and the collective organisational knowl-
edge of the office, from which other detailers may draw inspira-
tion.

Detailing is not an activity that should be done in isolation.
We need information and knowledge from those more familiar
with particular materials and products than we can be, namely,
the manufacturers, suppliers and trades-people. Relationships
with individuals and organisations need to be forged and
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nurtured to enable communication and co-operation towards a
common goal (see Chapter C5).

Design control in the office

A variety of managerial tools may be employed in an attempt
to control the quality of design activity and hence give some
degree of consistency to the designs produced by a particular
office. There are various schools of thought as to which may be
most appropriate; however, the most important criterion is that
the management system must work for the design office and
its members, giving them a framework in which to produce
creative and consistent designs. It is also important that the
process is not segmented into ‘manageable packages” without
providing the necessary effort to integrate the work packages,
otherwise there is a danger that the boundaries between the
packages of work can act as a barrier to communication and
creative thought transfer. Whatever method of management
adopted by individual design offices it is important that the
design manager can support the people he or she represents
and has the strength to see through ideas from inception to
completion. In addition to quality management systems there
are three complementary methods of controlling design — de-
sign reviews, checking mechanisms and internal critiques. To a
certain extent all are concerned with co-ordination of informa-
tion from a variety of sources, communication between inter-
ested parties and the creation and maintenance of an effective
decision-making culture, thus allowing the project to progress
within the time frame and budget. More specifically:

design reviews (in line with ISO 9000 series/quality manage-
ment);

internal design critiques;

checking (by design manager). This may be linked to design
reviews and critiques, but is a separate function. All informa-
tion must be ‘signed off’ before it leaves the office;
programming to enhance and encourage conceptual detail-
ing — by this we mean allowing adequate time to explore
alternative solutions.
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The end result is information, and this also has to be co-ordi-
nated and managed. Clearly there is a need to control the input
from other consultants, specialist suppliers and manufacturers
(usually located in different offices to the detailer) and hence
control the flow of information at organisational and project
levels. Co-ordination of resources and information remains a
challenge, especially when different detailers are working in
different locations and for different organisations, although
this is greatly assisted through sophisticated IT software.
Design managers need to develop a culture which encourages
‘ownership” (regardless of the particular design management
style employed in the office). This is mainly achieved through
interpersonal communication and motivation, while working
within a managerial framework.

Design and engineering organisations, like any other busi-
ness enterprise, need to make a profit on their turnover. The
detail design phase is one of the most demanding in terms of the
skills and time required, thus the tendency for costs and time
to overrun if adequate managerial control is not exerted is ever
present. Programming and resourcing are important concerns.
Offices usually contain professionals with different skills and
varying levels of experience. Inexperienced staff require ad-
equate supervision during the detailing phase, while very ex-
perienced staff need some encouragement to move away from
their tried and tested methods of detailing — they need to inno-
vate — if we are to move towards buildings that are detailed in
a more sustainable manner. It is at this juncture that we need to
consider the issue of design liability. Innovative details increase
the organisation’s exposure to risk and so time is needed to re-
search the detail and possibly test the detail thoroughly before
implementation, a philosophy exploited to its fullest potential
by, for example, Renzo Piano with his ‘workshop” approach.

Design control during construction

It is important to be in a position to control details during the
construction phase; however, the type of contractual arrange-
ment chosen earlier in the process will have determined who
has responsibility for decisions made during construction. In
collaborative working arrangements based on the expertise
of technology clusters this may not necessarily be a problem;
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Fig. C4.3 Information being transformed into a completed building.

however, in more traditional working arrangements the issue of
who controls the decision-making (designer or contractor) may
have a significant bearing on the overall quality of the finished
building (see Fig. C4.3).

Itis rare to work on projects where details are not altered after
they have been agreed and issued. Reasons for alteration may be
quite varied, but are usually down to the following factors:

to aid constructability;
delivery/supply problems;
time pressures;

cost pressures.

Changing details and substituting products may be under-
taken with or without the designer’s knowledge. With the de-
signer’s consent is obviously the preferred option.

The thinking organisation

Individuals work within, and therefore contribute to, the pre-
vailing culture of their particular design office, that is, they
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work within the organisational boundaries of a particular
business. This organisational culture is likely to be disposed
towards an attitude of openness and change at one end of the
spectrum or a closed culture unwilling (or unable) to change at
the other. This culture will influence the organisation’s attitude
to architectural design and with it the likelihood of adoption or
rejection of new ideas, methods and products. At one extreme
are the design offices where the culture is not to challenge or
change established methods of dealing with design problems.
In such offices standard details and specifications are used ex-
tensively and new information is sought only when situations
force such action, hence the status quo will prevail, change will
be very gradual and the use of innovative details is unlikely.
At the opposite end of the scale are the design offices that are
orientated towards change and the embrace of new ideas and
knowledge. In these offices standard details and specifications
are used sparingly, with the office seeking to innovate with
each new project. These innovative design offices, working in
collaboration with equally innovative manufacturers, suppli-
ers and contractors, demonstrate new ideas and hence set a
fashion for the majority to follow. The majority of design offices
are positioned somewhere between these two extremes, their
position shifting as they seek to satisfy the requirements of dif-
ferent clients.

Against the backdrop of an ever-competitive construction
sector, with its focus on changge, is our search for knowledge.
Creative organisations survive on their capacity for learning
and building knowledge, the better they are able to incorpo-
rate and utilise knowledge, the better they are at integrating,
synthesising, sharing, incorporating and adapting, and hence
the greater their likelihood of success. Although definitions of
knowledge vary between organisations, one factor common to
allis that knowledge is always changing, that is, it has a limited
shelf life. So the capacity to refresh and renew knowledge is the
key to competitive advantage. This is a collective task in which
members of the office create and share knowledge through
group and team working, continually reflecting on the value
of the knowledge before them and on the associated learning
process. It is the process of organisational knowledge creation
and its transfer that needs to be recognised and hence managed.
This is best done within a ‘learning’ or ‘thinking’ organisation
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Fig. C4.4 The thinking organisation. A team should be and is more than
one or other of its members. The whole is even more than the sum of its parts
or participants. A new genius (can) come(s) from a team.

(see Fig. C4.4) in which the focus of activities is knowledge-
based rather than task-based.

Good design offices encourage and foster a reflective attitude
to all aspects of the design process and will try to programme
work to allow individuals time for some degree of reflection,
essentially time to ‘think’. Because the benefits gained from
reflection outweigh the additional time programmed, this
does not necessarily add cost to the project. Mistakes tend to be
fewer and the quality of thought will manifest itself in the en-
suing designs and details. Thinking organisations can support
their drive for excellence through considered use of continuing
professional development (CPD) and training programmes.
Empowering employees and encouraging them to develop
and share their knowledge with other organisation members
is an underlying factor in the development of best practice. Best
practice is about adding to the intellectual capital of the organi-
sation (and in turn, society). To engage in best practice we need
a constant source of accurate and accessible information and
knowledge. We must be open to new information from outside
the organisation. This information has to be analysed, filtered
(rejected, used and/or stored for future reference) and built
upon to the benefit of the design organisation and its individual
projects. Thus information management and the application of
knowledge are key to the running of a design organisation. It
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follows that organisational knowledge must be constantly re-
freshed, through:

encouraging all office members to engage in reflective prac-
tice;

all members undertaking relevant continuing professional
development;

collaborating with universities on research projects;
engaging in work-based research;

encouraging new staff (especially recent graduates) to con-
tribute their ideas.

Developing creative clusters

With specific reference to joint solutions, we can encourage a
creative approach through the development of creative tech-
nology clusters to specifically challenge and fundamentally
rethink the way we approach details and detailing. This was
touched upon in Chapter A2 and is revisited here because it
is an issue for how individual projects are resourced and the
extent to which offices engage in research and development.
The philosophy behind the creation of creative clusters is
to integrate design and production knowledge for the mu-
tual benefit of all concerned with the project. These clusters
should also endeavour to think differently with the intention
of bettering our current approach to detailing. From a man-
agement perspective our overwhelming concern is with the
amount of time available. To set up creative clusters specifi-
cally to address joint solutions requires time that someone,
somehow, has to pay for. This brings us on to the economics
of projects.

Professional fees may be charged as a percentage rate of the
overall construction cost or as a fixed fee (which in practice is
usually calculated onan estimated construction cost). The prob-
lem with percentage fees as seen from the client’s perspective
is that there appears to be no incentive to reduce construction
costs, although most professionals would disagree with this
view (the primary argument being that they are profession-
als and therefore they act with integrity, and also that getting
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the cost down may lead to further commissions). A fixed fee
may provide for more opportunity to develop details from first
principles; however, the fee must be agreed at the correct level.
With considerable pressure to reduce professional fees, and
hence the amount of time devoted to design and production,
the possibility of having adequate time to engage in research
and development activity for individual projects for the major-
ity of projects is unlikely. There is a paradox here. Cutting time
in the early stages of design may prove to be expensive further
along the chain; changes early in the supply chain can have
the greatest impact on the efficiency of the project. We would
argue for more time here and with it a fundamental rethink
about how projects are financed and managed. This is clearly
demonstrated in the ‘iceberg’ theory (see Fig. C4.5) of hidden
costs. Eco-tax is a small step towards resolving the problem,
although now may be the time for a fundamental rethink about

VISIBLE

ICEBERG

INVISIBLE COSTS
OF THE
USUAL WAY
OF
BUILDING

VY
SOLUTION:

HEALTHY AND ENVIRONMENTAL-CONSCIOUS
BUILDING

FOR A
SUSTAINABLE DEVELOPMENT

Fig. C4.5 The 'iceberg’ theory shows that the invisible costs of our usual
method of producing buildings (and many other modern goods) are approxi-
mately ten times higher than the costs paid by the client directly. The hidden
costs of present and future expenses for the reparation of environmental
damage and pollution as well as health hazards (sometimes even without
success) —and the difference between justifiable and criminally low rates for
labour and resources in the Third World — are in total certainly more than ten
times higher than what we are used to paying. Sustainable building actually
means having none or hardly any of those invisible costs.
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how we approach and manage our projects with an emphasis
on whole-life performance. This must be seen as an invest-
ment for our future. We need to formulate the time and hence
the revenue required to develop a knowledge-based approach
rather than a process one, as a mechanism to promote long-
term thinking. This is an area that needs further debate and
development within the whole-life philosophy; all actors need
to be engaged and responsible.

Practical considerations

In the spirit of collaboration and the pursuit of knowledge
there are a number of practical considerations that may help
in the pursuit of more environmentally friendly joint solutions
(Figs C4.6 and C4.7). They are addressed here from a number of
different perspectives.

The office

Design managers need to set clear and realistic objectives for
their staff. They should:

discuss ecological issues and human factors with clients at
the briefing stage (and be prepared to educate and inform as
necessary);

provide sensitive programming (to allow adequate time to
explore alternatives);

provide adequate information about alternative, more eco-
logical, solutions;

try to work with contractors (and consultants) who are sym-
pathetic to green issues and who have their own policies and
checklists in place;

ensure feedback mechanisms are in place and are adhered
to;

provide clear guidance to office members about risk and as-
sociated issues that colour decision-making.
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Fig. C4.7
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Individual designers and engineers

Detailers need to:

constantly re-evaluate the details being used;

monitor their own progress against set programmed tar-
gets;

think about the building users and provide them with the
necessary tools and information to help them run the build-
ing economically and ecologically;

use feedback to enhance the individual knowledge base;
work within an ethical framework.

Constructors

Those charged with assembling the building are also able to
assist in the drive for sustainable construction by:

working closely with the detailers to provide feedback and
suggestions about constructability to reduce wastage on
site;

resisting pressure to substitute specified products and resist-
ing the temptation to adjust agreed details unless absolutely
necessary;

trying to ensure the joint is assembled as detailed and speci-
tied, thus helping to ensure the joint performs as intended;
working towards collaboration, using technology clusters to
maximise knowledge transfer and feedback.

Manufacturers

Manufacturers and material suppliers can help designers in
their decision-making by:

supplying accurate information about the ecological creden-
tials of products;

working with designers and constructors to improve the
reuse and recycling of products at the end of their service
life;

working towards the continual improvement of products
through incremental innovation;
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introducing new, innovative products and systems to suit a
more responsible approach to construction;

collaborating with other manufacturers and suppliers with
a view to addressing joint-specific, rather than product-spe-
cific, solutions.

Clients

As sponsors of individual projects, clients must recognise their
responsibilities and should:

take responsibility for their choices, that is, embrace whole-
life costing and environmental ideals;

adopt an ethical approach;

commission professionals who are committed to higher val-
ues, that is, ensure their competences are compatible.

Users

All participants in the design and construction process must
do more to include the views and requirements of the building
users. However, users have a responsibility to be proactive on
this matter and should:

try to ensure that their experiences are fed back to design
professionals, without waiting to be asked;
engage in post-occupancy evaluation methods with a view to
constantly improving our knowledge base.



COLLABORATIVE
WORKING

Technology is characterised by a high degree of complexity. In
practice this demands the co-operation and collaboration of a va-
riety of actors. Not only scientists, designers and technologists,
but also specialists in the fields of finance, economics, politics,
social sciences and management (to name but a few), need to be
brought together to solve technological problems. Moreover we
mustnotforgetthat various governmental departments,and par-
ticularly our clients, are co-shaping the technological processes
(and hence the results) through their legislative frameworks and
their particular space/building requirements respectively. Too
often we experience a lack of real integration and co-operation,
leading to duplicated work and missed opportunities. In a time
of growing environmental consciousness, which is also created
by the manner in which technology is developed and applied,
we have to consider a (more) harmonious collaboration.

Co-operation and communication

All human working processes and all results within our culture
are to a lesser or greater extent based on co-operation and com-
munication. Even the existence of a hermit depends on the fact
that other individuals in society work together. Sometimes it
may be that co-operation and consensus instinctively take place,
like in the case of ‘simple things” and within so-called primitive
cultures. However, in our busy and highly interconnected world
with many complicated relationships and pressure to perform,
nothing is less natural than automatic co-operation and consen-
sus: this includes design, planning and building activities.

In his video presentation The Global Brain Peter Russell dem-
onstrated the necessity of working together on various levels if

223
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we want to survive as humankind. In the context of design, and
participation in design, it is necessary to apply efficient meth-
ods and techniques to reach the aims of a harmonious working
process and integrated results (Fig. C5.1). This means that we
need to collaborate and communicate effectively at all stages
with the life cycle of a building. In the context of developing
collaborative working arrangements we need to recognise that
communication occurs on four different levels. These are:

Intrapersonal communication enables an individual to proc-
ess information; only one person is involved, that is, it is con-
cerned with the thought process.

Interpersonal communication enables individuals to estab-
lish and maintain relationships, and is concerned with the
exchange of information between two people.

Small-group communication enables members of work
groups to co-ordinate activities, and involves three or more
people (see Fig. C5.3; five to six people is a maximum if the
group is to be effective).

Multi-group communication enables different work groups
to co-ordinate their efforts. This is an important considera-
tion in the context of a construction project.

In addition to the different levels of communication, we all
tend to use slightly different language to express our wants and
feelings, and so it is important to make some effort to make sure

Fig. C5.1 Collaborative work by MHP (method of holistic participation).
The MHP logo shows a woven or rather a weaving structure of various, nec
essary lines of development, influencing and integrating with each other in a
role-rotating consulting process, towards consensus and optimisation.
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that the sender and receivers of the message understand one
another if misunderstanding and errors are to be avoided.

Teamwork method

Konrad Wachsmann (Fig. C5.2) and Walter Gropius introduced
a teamwork method for the development of complex building
concepts in the 1940s. Although they never mentioned the pos-
sible source(s) of their system, the essence of their method can
be found in Native American and Indonesian culture where
problems were solved in a ‘democratic’ and harmonious way

Fig. C5.2 Konrad Wachsmann. Together with Walter Gropius he intro-
duced the principle of teamwork into building. The method of role-changing
consultation towards problem-solving was already known and practised by
many indigenous people in different parts of the world.

Fig. C5.3 A team approach (the authors working on this book).
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within the tribe. Integral, holistic functioning is a natural
principle in the processes of nature and in nature as a dynamic
wholeness. Dynamic balance is a result of holistic and repeat-
edly integrated processes. From medieval times we know about
the mystic seven synchronities (die sieben Gleichzeitigkeiten). It
was said that a human being is able — at the peak of his or her
powers — to see or remember seven items at the same time in
order to combine them creatively to produce a new discovery
or artefact, like a piece of art, a scientific technological invention
or an architectural design. So, an individual can exercise this
synchronising method or technique systematically to reach bal-
anced results on his or her own, that is, engage in intrapersonal
communication.

Today everyone is influenced by and also dependent on many
factors due to the rise of specialisms and the related division and
fragmentation of working processes. This interconnectivity of
many participants places additional pressures on the ability to
communicate and share information and knowledge. This is
especially true of the design process, which was formerly very
individual and hence more personal than it is today. Now every-
one is dependent in some way on other players in order to com-
plete tasks and realise goals. Thus interpersonal communication,
intra-organisational and inter-organisational communication
are particularly pertinent (in a world of mass communication).

In building techniques and science a horizontal (democratic)
structure of the various components responsible for the final ar-
tefact was introduced and can be seen as a turning point like the
title of Wachsmann'’s (1959) publication, Wendepunkt im Bauen.
In the 1950s there was very little awareness of the ecological
aspects, the specific human factors and environmental prob-
lems. Therefore these new factors had to be added to this first
total view of building components, which was formulated by
Konrad Wachsmann and supported by Walter Gropius. Finally
these additions led to the holistic metamodel of an integral bio-
logical architecture.

Holistic participation method

The method of holistic participation (MHP; see Fig. C5.1) was
developed by Peter Schmid following his training with Konrad
Wachsmann during international academic summer courses in



Definitions

Collaborative Working 227

Salzburg, Austria, from 1956 to 1960. After this development the
teamwork method was applied numerous times with various
subjects and groups of different capability and size in several
countries. The MHP method was presented at the International
Design Participation conference held at Eindhoven University
of Technology in April 1985, as a way to collaborate and partici-
pate together in a common design for a better future. In some
respects the method is based on the old village model, where
people live together in harmony; here the community is con-
cerned with developing an ecologically responsible and healthy
environment through the use of bio-logical architecture. In the
education programmes of Eindhoven University of Technology
the method is used for teamwork and integration” exercises, in-
cluding groups of students from other institutions worldwide.
Indeed, the method has found a place in other fields, such as
education, physics and even politics, where politicians have
used the workshops to confront ecological issues, such as envi-
ronmental pollution. So we see a growing number of interested
participants gaining from this method.

Before we proceed further itis necessary to give some definitions.
‘Holism’ is a theory of wholeness, Ganzheit, totality, originating in
Greece. "Holistic” describes a balanced and integrated complex-
ity. ‘Participating’, from Latin pars, a part, means to be and to act
as a part of a larger order or higher totality or wholeness.

In the context of holistic participation, other important terms
are:

co-operation: working together generally;

teamwork: specially structured co-operation;

co-ordination: multidisciplinary, interdisciplinary organisa-
tion (synthesise);

integration: composition, Gestaltung or co-ordination;
consensus: common (parallel) sense and complementary ad-
dition to each other;

method: clear, systematic and efficient way of problem-solv-
ing;

process: the path, the way (including causes and conditions);
result: the aim, the answer, the solution, the goal, the out-
come of all participating influences.
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Aims

According to Zen and some other philosophies dealing with
self-realisation, the path and the goal are one, which is useful
for all participants of a team or a working group. The aims
are:

to co-operate in a convenient way, to be able to handle con-
flicts, to work together in a stimulating, enjoyable and effi-
cient manner; and

to reach satisfying solutions that not only fit the tasks, prob-
lems and questions posed (see Fig. C5.4) but also satisfy the
needs and intentions of the participants and/or clients.

The general starting point for holistic participation is the fact
that, in order to survive, there are innumerable tasks we have
to fulfil in our social life together in large and small groups or
teams (see Fig. C5.5). Design in the framework of shaping our
built environment belongs or leads to the conditions responsi-

Fig. C5.4 The six topic questions. A good question is already half an an-

swer. Whatever the problem might be — e.g. detailing and conceptualisation
—the topic questions answered or solved bring us to the result.
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DECIDE TO NETWORK

USE EVERY LETTER YOU WRITE
EVERY CONVERSATION YOU HAVE
EVERY MEETING YOU ATTEND
TO EXPRESS YOUR FUNDAMENTAL BELIEFS AND DREAMS
AFFIRM TO OTHERS THE VISION OF THE WORLD YOU WANT
NETWORK THROUGH THOUGHT
NETWORK THROUGH ACTION
NETWORK THROUGH LOVE
NETWORK THROUGH THE SPIRIT
YOU ARE THE CENTRE OF A NETWORK
YOU ARE THE CENTRE OF THE WORLD
YOU ARE A FREE, IMMENSELY POWERFUL SOURCE OF LIFE
AND GOODNESS
AFFIRM T
SPREAD IT
RADIATE IT
THINK DAY AND NIGHT ABOUT IT
AND YOU WILL SEE A MIRACLE HAPPEN:
THE GREATNESS OF YOUR OWN LIFE
IN A WORLD OF BIG POWERS, MEDIA, AND MONOPOLIES
BUT OF FIVE BILLION INDIVIDUALS
NETWORKING IS THE NEW FREEDOM
THE NEW DEMOCRACY
A NEW FORM OF HAPPINESS

ROBERT MULLER

Fig. C5.5 Decide to network. Robert Muller, former Assistant Secretary-
General of the United Nations, is the author of this summons. Teamwork,
holistic participation extended to a global scale, as it is needed for sustainable
development in a smaller world. (Copyright held by Peter Schmid.)

ble for our more or less common existence. So, the aims of the
holistic participation method are:

to include, at least in principle, and/or in a representative
way, all relevant aspects or factors and all concerned partici-
pants;

to gain basic qualities of human and ecological conditions or
in other words an integral bio-logical approach, carried by
the main characteristics of bios and logos, leading to healthy
and satisfying results.
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Planning support systems are always closely related to
the co-operation of more than one person or group of people.
Hence teamwork and groupwork are an important partin order
to support (design) decisions or systematic and methodical col-
laboration and co-operation or participation. A systematic,
practical and organised approach is required to realise these
participatory processes, and a method is described below.

Holistic participation: the method

In the context of the argument presented in this book it is ben-
eficial to work from a more abstract and general approach to a
more concrete and specific one. Continuation of the work done
by others, additional work, the use of ‘mental stealing’” and
the ‘creativity of conflict” hold an important place here. The
assembly of the team will vary depending on the task being ad-
dressed, but we would strongly urge the inclusion of the client
or a client’s representative to contribute to and hence own the
resultant decisions. The principle of holistic participation works
as a relatively straightforward method.

(1) The (main) task or problem, which in the case of design is
always a complex one, has to be divided into the various
partial problems, aspects or factors. This is done according
to the wishes and ideas of the participants.

(2) The whole team has to be divided into small working
groups (mini-teams) with ideally three members in each
group. Each group should deal with an individual factor,
so the number of groups should correspond to the number
of factors identified earlier.

(3) Afterthese processes of division, discussed with the whole
team, each small working group goes on to investigate one
of the partial problems or factors independently from the
other groups.

(4) After this investigation period is complete, all the members
come together again asalarger group to inform each other of
the outcome of their work. Each group will choose an indi-
vidual to present their ideas and then when each group has
‘spoken” other members of the groups are invited to speak,
thus allowing an open and representative discussion.
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Fig. C5.6 An example of a timetable split into, or containing, four groups (or
individuals) with their own (changing) subjects — the four main aspects or com-
ponents of the problem (function, structure, material, process) and its solution.

(5)

(6)

(7)

(8)

After this information sharing, discussion and consulta-
tion period, all working groups change the subject and
continue to investigate according to this pattern.

This ‘game’” will continue as long as necessary to give eve-
ryone the chance to investigate each of the partial prob-
lems or factors. At that point in the cycle the rotating” and
‘weaving’ experience is finished.

Itis always practical to group the participants, to structure
the partial problems or factors and the time in such a way
that the integration process can be organised and man-
aged (see Figs C5.6 and C5.7).

This ‘rotating” or ‘weaving’ process can be continued for a
second (or third or fourth) time in making a design ready
for realisation. By moving from the abstract towards the
specific through well-structured and functional group
work it has been proven that design development can be
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Fig. C5.7 More examples of timetables or better working schemes. The va-
rieties show the flexibility of the method as to the number of the participants,
the number of the aspects or components and the available time.

©)

(10)

11)

achieved quickly and effectively. All participants have a
sense of ownership of the results.

Consultants and experts from outside the team should
participate in the discussions as early as possible. Of
course it is advisable to use all kind of available audio-
visual methods, models and clear text, sketches, drawings,
and so on, for deeper research as well as better informa-
tion and presentation.

In ideal circumstances and with a well-trained team the
group work process is extremely enjoyable and the results
will emerge in a fun and creative way without too much
effort.

Alongside the ‘serious” applications of the method it may
be useful to include some socio-psychological and creativ-
ity games.

Future developments

Collaboration and co-operation are needed more than ever be-
fore. The integration of design and construction processes is an
obvious and pressing consideration for clients, participants and
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building users alike, and an area in which holistic participation
methods can bring these cultures together and hence help to
realise value for all. On a related but wider agenda there are two
main problems that can be addressed and action facilitated by
using the method - first, facing up to the environmental impact
of construction activities and building usage in response to our
global ecological crisis, and second, the necessity for different
(power) groups to come together in order to reach some consen-
sus for our common survival.

After looking back to the medieval idea of a creative process,
the experience of the Wachsmann seminars and the very recent
participation workshops, we can look forward to the future of
design participation and planning support systems. It is a mat-
ter of fact that only a conscious and harmonious participation
leads to good co-operation, and only through good co-opera-
tion will we survive. Multiple learning processes bring us to
a higher level and quality of existence and make us more con-
scious of our common basic needs and aims.

One of the main conditions to attain these qualities is prob-
ably methodical co-operation. In fact the method could be ap-
plied to every thinkable (complex) task in the field of planning
and building design including a focus on detail, as well as in all
other disciplines. We can imagine that, as in an orchestra, vari-
ous teams on various subjects, working together, will design
and build a harmonious environment that fits — in a democratic
way — the needs of all participants and all concerned and com-
mitted people.

A design for a ‘house for another future’, a prototype and
pilot project fully based on a health and environment scenario
(SBS-free and environmentally conscious), has already been
worked out by means of the MHP.

The starting point for a holistic design participation process
in architecture, building and planning is based on methodical,
enjoyable and stimulating co-operation in order to finally reach
efficient and optimised results. The necessary consensus of
the participants may be fed by the creativity of conflict, but all
important aspects, components and factors have to influence,
as relevant causes, the final effects. Mankind has always had to
handle diverse, sometimes complicated, ingredients to shape
a complex totality on various levels. Synchronicity, simultane-
ity, balance and equilibrium were always aims in the design
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process. Wachsmann was the first to introduce a teamwork
method that fitted these demands (Forderungen); by means of
systematic working and thorough discussion, research can be
conducted and information exchanged. Considerable training
of this kind has already been developed and has taken place
in many countries (see Figs C5.8, C5.9 and C5.10). Hence, there
is already enough positive and promising experience from the
past and very recent past for further applications in the future.
The method can be expanded to several other fields. Hope-
fully the method of holistic participation can make a practical
contribution to our planned and built environment, extending
beyond detailing to include a higher general responsibility to

Gezond Bom%en
& Wonen ™

e Ve
RSy -

Fig. C5.8 Some examples of the outcome from the work of teams. Workshop results in differ-
ent countries from the last decades. Attention to detail as well as the whole is possible. By means
of MHP it is even easy and enjoyable.
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humankind and the environment. We believe that future gen-
ius in art, science and technology will be born in the harmoni-
ous co-operation of the team.

Fig. C5.9 Tools should always serve to enhance the quality of life through
the quality of building and its details.
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AUSSERE - ANWENDUNOS EBENE
EXTERNAL LEVEL OPERATIONAL
EXTERN INSTRUMENTAAL NIVEAU

APPROACHES

Fig. C5.10 Values should always guide regulations. Quality of values and
principles should always come before regulations and systems.
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Afterword

Given the scope of this book, a conclusion would be inappro-
priate; instead we offer a few final words by way of an after-
word.

As champions of the products that we specify, the decisions
we take will have a small but collectively significant effect on
our built environment, our wellbeing and our natural environ-
ment. Developing a desire and also the intention to think and
act differently should be inherent in the education and training
of built environment professionals, regardless of their particu-
lar role or job function. The intention of this book has been to
try to stimulate such thinking by way of some theory, some
practical tools, and ideas that can be explored and refined in
education and carried through into the workplace where deci-
sions entail consequences. Principles of architectural detailing
have been discussed and explained with that in mind. We have
covered the need for responsible detailing and conveyed, we
hope, the fascination of the task. While there is a long tradition
of detailing in vernacular architecture, there is a much shorter
tradition in developing details from the desk. The gap between
the workshop, the site and the (virtual) desk is perhaps obvious
and needs to be tackled.

The challenge is continuous. The need is imperative to en-
gage in effective communication, produce timely and accurate
information, use our knowledge and develop the necessary
competences to act in a more ethical manner. A further issue is
the division between the intentions of the designers, producers
and constructors, the gap between the needs of the client and
the users of buildings, and of course the growing separation
between our artificially created environments and our natural
one. These current and, some may argue, urgent problems have
been brought together here into a new integrated approach to
architecture, which pays attention to both detailing and human
and ecological quality of life. Associated with this philosophy
are a number of tools for developing and designing, research-
ing and educating, aimed at fostering a proper, harmonious,
dynamically balanced built environment, with physical details
at its nucleus.
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Now encouraged to think differently, it is up to the readers
of this book to adopt these principles and to place a new value
on the detail of our decisions and actions. It would be a mistake
to assume that everything has already been done: we are just at
the start.
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GUIDANCE FOR
STUDENTS

The manner in which students are taught varies between insti-
tutions and within subject areas. We are conscious of the fact
that many students of their subject appreciate additional tasks
that they can pursue in their own time. With this in mind we
have prepared a few tasks that anyone, regardless of age or abil-
ity, can attempt. Each task includes self-reflection, i.e. what have
you discovered through undertaking the task?

Essential to learning and individual development is the
ability to learn from the work of others. This was discussed in
Chapter A3, but it may be worth re-emphasising the need for
self-motivation and the desire to constantly look and challenge
what we see through the tools listed below. It is vital to record
the date, the location, any references, etc. on every piece of work
for future referral.

The sketchbook (a size that is easy to carry around, A5 or A4)
for sketching and taking notes. A laptop computer may serve
a similar function.

Measured drawings (then analyse, think about what’s be-
hind the fagade).

Photographic records, still and video clips.

Examples of others” work, from journals, etc.
Manufacturers’ information. Analyse literature critically. Do
not take everything at face value, do some research and check
the claims presented in the literature.

A few simple student exercises that may be used as the basis
of tutorial discussions, and can equally be undertaken indi-
vidually or by groups, are offered here. The intention is to make
us think and act a little differently.
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Exercise 1: Performance requirements

Consider the implications of a simple change in the perform-
ance requirements for, say, the insulation value (U value) of the
external wall of a house. For this exercise our wall is 8 metres
long and 2.4 metres high. The wall has one door with open-
ing size 1 m x 2.2 m and two windows each with opening size
2 m x 1.5 m. Detailing this wall with its windows and door is
a relatively straightforward activity if we comply with current
building codes. We can be lazy and apply standard solutions
or we can approach the problem using the advice given in this
book.

Now, make things a little more difficult and interesting. Dou-
ble the thermal performance required under the current build-
ing codes, for example, if the U value is 0.2, make it 0.1. What is
the implication for your details? It is unlikely that ‘standard’
solutions can be found.

Now double the performance requirements again (staying
with the example above, this would make the U value 0.05).
Now tackle the detailing of the wall.

Q: Reflecting on your actions, what have you learned?

Exercise 2: Disassembly as a primary requirement

Take your current, or a previous, design project, and change the
primary requirement of the brief. The primary requirement is
to disassemble the building at a set time in the future, say five
years, without producing any waste. How do you detail your
building to achieve this? What are the design life and service
life of individual components? Can you achieve the task by
using standard components?

Q: Reflecting on your actions, what have you learned?
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Exercise 3: A new building system

Develop a new building based primarily on the use of one ma-
terial, for example, wood, plant material, clay, etc. The building
should fit withina 7 X 7 x 7 m cube.

All human-ecological qualities should be fully respected
in order to enrich the experience and health of those using
the building. Soft and passive building technologies should
be used to create and maintain a comfortable indoor climate
throughout the year.

The building should be drawn in 3D and with all horizon-
tal and vertical sections to illustrate all of the main joints and
intersections. All joint solutions should be presented at a scale
of 1:5, or even 1: 1. A digital or physical model may help in
developing the design solution and in communicating the
intention. The design proposal should be accompanied by a
short written description that outlines and helps to justify the
approach taken.

Q: Reflecting on your actions, what have you learned?

Exercise 4: Developing new details

Take a typical detail, for example a window-frame joint, and use
the nine-plus-one step procedure to create a new detail, follow-
ing the method described in Chapter C3.

This exercise can be carried out by an individual or by a
group of students (using MHP) by taking a building and look-
ing at the main details. The building could be one that is used
by students or it could be a well-known building featured in
books and journals.

These exercises can be carried out quickly and discussed in a
tutorial, or they can form the basis for further development.

Q: Reflecting on your actions, what have you learned?
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abrogation, 13
adaptability, 17, 112
added value (see also value), 56
addition, 64, 65, 105
adhesion, 17
aesthetic judgement, 91
agenda, 21
Agenda 21,51
aide-mémoire, 109
aims (of participation), 228-30
Alexander, Christopher, 175
alliances, 7, 58
alphabet, 163, 177
analogy, of language, 159-61
anatomy, of detailing, 59, 69
animal material, 82
answers, search for, 4
approaches, 13,21
architectural bionics, 28
architectural design, 12, 226
architectural details, 17

place and meaning, 14-16
architectural engineering/technology,

5,12, 38,207

architectural management, 207, 208
architecture, 11, 25, 38
art and technology, 25
artefact, 15
artisan, 103
assembly, 17
assumptions, 44

basic forms (of language), 163
basic model of architectural detailing,
20,59-75, 60, 67-74, 135
use and examples, 71-4
basic principles, 10
biodiversity, 7, 124
biomass, 82
bios, 150, 229
biotics, 18

black box, of design, 135, 136

brainstorming, 35

bricks, 85

bridges, 43

briefing, 14, 73, 74, 105, 108

budget, 212

buildability (see also constructability)

building components and structure, 88-94
pictogram, 88

building traditions, 39

case-based reasoning, 35
category A —intermediary, 166-7
category B — experiences, 167-8
category C —system of parts, 169
cells, 70-71, 133, 150
champion, the product, 21, 74
changes, 207, 208, 215
characteristic details, 8
choices, 31-3, 49, 176
CIB, 55
client
advisors, 10
expectations, 7
requirements/values, 31, 89, 109, 110, 215,
222
climate, determining factors, 115
cohesion, 17
collaborative working, 6, 35, 206, 213,
223-37
collaborative approach, 56, 69, 136, 217
collective decisions, 6
collective knowledge, 6, 19
comfort, 118
common language, 159
common goal, 212
commitment, 13
communication, 89, 112, 135, 162, 206, 207,
210, 223-30
communication, levels, 224
competences, 31
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complexity, 10, 24
components, 14, 39, 41
compost heap, building as, 104
computer-aided design (CAD), 16
computer-aided manufacturing (CAM), 16
conceptual design, 6, 13
conceptual details, 6
consequences, 175-176
constraints of production, 5
constructability, 10, 35, 50, 58, 94, 100, 105,
214
construction management, 206
construction professionals, 9, 221
construction sector, 9-10
constructive link, 11, 38,97
context, 94, 131
continental, 34
continuing professional development
(CPD), 216, 217
contractual relationships, 58, 213
control, 6, 208
control joints, 145
connections, 12, 26 145
co-operation, 131, 223-30
co-ordination, 6, 101
copying, 42
cosmic, 34
cosmos, 15
cost, 50, 214
cost-in-use, 7, 105
cradle to grave, 86
craft-based knowledge
loss of, 7
techniques, 103
craftsmanship, 96
creative clusters, 217-22
creative detailing, 11, 71
creative solutions, 6, 8-13
creative thinking, 3, 31, 215
creator, 151, 156, 157
critical thinking, 68
culture, 32, 55, 160, 215, 225
cultural architecture 3, 12
background, 15
cultural mix, 128

decisions, 17, 31, 135

decision makers, 86
decision-making culture, 212
decision-making, control of, 214
deductive approach, 38

defining the systems, 151-3
definitions (of participation), 227
demand, 150, 151, 152-3

demand/solution — ecology, 155-6
dependency of details, 109, 110
design concept, 50
design control, 208, 209-14
design critiques, 212
design generator, 110
design intent, 5, 97, 206
design knowledge, 24
design management, 104, 105, 206, 207, 213,
219-22
design reviews, 212
design and service life, 87
design thinking, 48, 133
design vision, 12
designers, 221
detail: meaning of, 12, 14-15;
place, 12, 14;
question of, 4-8
detail design, 207
details, development of, 37-58
detailer’s milieu, 210-12, 211
detailing, the creative link, 3-22;
precondition for each building, 11
detailing, 11, 12, 31, 110, 111, 161, 176, 210,
211,213
detailing joints, 39-42
deterioration, 17,103, 121, 124
developing details and joints, 141-58
devil, in the details, 9
digital age, 103
Dieste, Eliado, 96
disability, 112, 114
disassembly, 10, 17, 100, 102, 144
dimensional co-ordination 147-8
directions in detailing, 20
discrimination, 131
disposal, 17
diversity, 9, 10,233
durability, 18, 39, 87, 109, 155, 207
Dutch Environmental Policy Plan, 34

earth, 85

ease of use, 118

eco design, 18

eco tax, 218

ecological —approach, 14, 17-21;
principles, 52, 53;
equilibrium, 124

ecological factors, 119-24, 226;
pictogram, 119;
in a nutshell, 123

ecology, 74, 103, 150, 151, 152, 219

ecology hypothesis, 165, 169, 170, 178

ecology/demand — solution 154



ecology/demand/solution - typology, 156

economics, 10, 217

education, 9, 27, 59

education programmes, 10-13

effective detailing, 6

effective management, 206-209

efficiency, 105, 107

embedded, information, 12

emissions, 104

empathy, 6

empowerment, 216

energy, 17, 867, 87

energy flows, 118

engineering as a creative discipline, 12

environmental costs, 87, 218

environmental impact assessment (EIA),

30,34,50,122,127

environmentally friendly, 17, 124, 159;
solutions, 208, 219, 220

ergonomics, 101, 130-31

ethics, 79, 87,125, 129, 131

examples from nature, 28

excellence, 12

execution, 155

experience(s), 33, 167

experiental learning, 59

experts, 13

exploitation, 17, 103, 121, 124

facilities management, 105
factor-principles, 163, 178
factor-typologies, 164, 177,178, 181
factors flower, 157

factors, 141, 154

failure, to apply knowledge and skills, 9
fair trade, 130, 131

fast-track, 6

feedback, 105, 112

Finnish, architectural community, 96
first principles, 35, 37, 48, 50
fish-scale principle, 171,172, 173, 176
flexibility, 109, 112, 116

floors, 63

flows, 53

fluvial, 34

fragmentation, 9

framework, 8,22, 58, 59, 160, 213
function, 20, 50

functionality, 34, 101, 126
fundamental questions, 6

Ganzheit, 227
gaps, 236
general building model, 150-56;
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of joints, 151
general-typologies, 165
geometry of elements, 101
Gestalt(ung), 14, 26, 95, 227
glass, 85
global, 34
Global Brain, 223
global cake, 52
goals and performance, 108-112, 161;
pictogram, 108
God, in the details, 3
Gordon, William, 36
grammar, 164-5, 166
gravitation, 17
great gesture, 11
Green — approach, 51-2;
superficial, 51
Green Guide to the Architect’s Job Book, 73
grid rules, 165, 166, 178
Gropius, Walter, 225

habits, 3,43
harmony/harmonious, 101, 236
health impact assessment (HIA), 30, 122,
127
health and wellbeing, 9, 29, 30, 87, 118
health and safety, 94
history, of the built environment, 12
holistic, 20, 104
holistic participation method, 206, 224,
226-7,230-32;
timetable, 231, 232;
future development, 232-5
house as an organism, 123
human capacities, 90,
human qualities, 92
human factors, 125-31
human values, 128
hybrid solution, 173
hygiene, 130
hypothesis, the four, 25

Iceberg theory, the 218
ideas, 217
imagine, skills to, 44
impact, 20, 86
impossibilities, 32
imbalance, between rich and poor, 125
inclusion, 125, 130,
inclusivity, 131
indecision, 210
indoor climate, 91, 113-8;
pictogram, 113
inductive approach, 38
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inequality, 17
information, 7, 49, 50, 131, 167, 216;
transformation into a building, 213, 214

information technologies (IT), 8, 103, 210,
213

informed decisions, 8

informator, 151, 156, 157

initiation, 66, 133

innovation, 3, 19, 22, 57,90, 93, 119, 177, 213,
215

integration, 14, 24, 49, 68, 94, 103, 105, 107,
116,217,227

integrity, 40

interface, 129

intellectual capital, 216

intelligent systems, 114

interaction, 94

intermediary, 166,

interrelationship(s), 5, 206

issues, 19

joints, 12, 143-8;
performance of, 149
joint as; intermediary (mediator), 171-2;
system of parts (creator) 172-4;
object of experience (informator) 174-5
joint fundamentals, 40—41
joint solution, 38, 39
joint tolerances, 147
judgement, 10, 32
juxtaposition, 39, 146

key aspects for detailing, 49
knot, 12, 26, 27,30, 31, 68, 69, 74, 132-8;
pictogram, 132;
example, 134
knowledge - use in new ways, 33
knowledge base, based approach, 12, 24, 32,
211, 219
knowledge, collective, 215
knowledge development, 48, 71, 137, 216
knowledge transfer, 103
knowledge, value of, 215

language of detail, 25, 159-76

latent defects

layers, 142

lean, design and construction/production,
6,29,105

learning to detail, 42-48

learning (life-long), 67, 69

legislation, 50, 87, 93, 121

letters/alphabet, 162

Lewin, Kurt, 23

liability, 213

life cycle, 20, 104

life cycle analysis (LCA), 53

line(s), 96, 100

local, 34

logos, 150, 229

long-term thinking, promotion of, 33-36
lost art, of detailing, 11, 27

Luddite approach, 80

maintenance, 10, 34, 94, 155
management skills, 10, 11
managing the detailing phase, 206222
manufacturing/manufacturers, 9, 17, 67, 89,
221,222
manufacturing tolerances, 147
market forces, 104
‘masonry lie’, 129
material, 150
material juxtaposition, 8
material choice matrix, 86
materials and energy, 79-87;
pictogram, 79;
origin of, 86;
impact of, 86
material recovery, 105
materialisation, 5, 15
maximising, 19
mediator, 151, 156, 157
message, 169
metals, 85
metaphysical journey, 61, 62
method, 150
Mies van der Rohe, 3
milieu, 119, 124, 175
minimising, 19, 29, 80
mineral material, 82-85
missing link, 12
models, 68
morphemes, 162, 163
morphological elements, 98, 99, 100
morphological factors, 95-101;
pictogram, 95
morphological language, 161-6
morphological method, 177-82
morpholigical principles, 171
morphology, 150, 153
motivation, 213
movement, 40
Muller, Robert, 229

nature, 25,27, 55
network, decide to, 229
neutral aspects 49-50



negative impact of building activity, 55
nine-plus-one step procedure, 177-205
Notes on the Synthesis of Form, 175
nuclear physics, 11

nucleus, 27, 31, 133, 236

object modelling, 49

occupational health, 107, 126, 131
Oikos, 51

Old Memphis, 62

organic material applications, 83, 84
organisational joints, 10
organisational boundaries and culture, 215
organisational knowledge, 217
origin, 14, 86

Osborn, Alex, 35

ownership, 213

paradigms, 23

Pars, 227

partnering, 7, 58

parts, meeting of, fixing of, sealing

between, 148, 149

passive design/technologies, 114, 118

PeBBu, 55

performance, 20, 34, 94, 95, 112, 118, 165, 205

performance; approach, 53-55,
specification, 89

performance criteria, 53, 109, 110, 149

phases, 209

philosophy of detailing, 23-36

Piano, Renzo, 213

plane(s) and surface(s), 96, 100

planet, 51

planning support systems, 230

plant material, 82

point(s), 96, 100

pollution, 17, 87,103, 104, 107, 118, 121-2, 124

poor countries, 16, 52

population, 16

porcupine diagram, 104

positional tolerances, 147

possibilities and preferences, 32, 33, 155

post occupancy evaluation, 110

pragmatic, 167, 168

prescriptive specification, 89

pressures, 214

prefabrication, 57

problems, 9

problem solving, 24

procedure (nine-plus-one step), 177-205

process (of building), 50, 106, 207

processing, 81, 87,94, 105, 107,
principles of, 66—67,
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programming, 212, 213

principles, 105, 129

product champion, 21, 74

product development, new, 24, 90, 93, 177

product substitution, 214

production process, 15, 16, 17, 102-107, 108;
pictogram, 102

production — hand-made, 16;
machine-made, 16

professional fees, 105, 217, 218

progress, questions of, 6

project economy, 105

project management, 10, 105

project objectives, 10, 17

proportion, 97, 101

quality, 7, 12, 94, 107, 108, 118, 129, 207;
of life and values, 29, 114, 235
quality control, 16
quality of thought, 9, 12
qualities, higher, 19, 20
quantitative and qualitative approaches,
129
questioning, 46, 48, 141

recovery management, 53, 94
recycling, 17, 102, 107
recyclability, 124

reflection, 73-74, 191-2, 216
reflective practice, 217
regional, 34

regulations, 35, 53, 129
relationships, 89, 153-6, 211
Re-ligare, 26

renewable, 87, 124

research, 12, 69, 129, 217
resources, 17, 50
responsibility, 9, 10, 219
responsibilities, 219-22
responsible decision-making, 30, 117
rich countries, 52

risk, 32,213

risk avoidance, 9

rituals, 26

roof detailing (flat), 29

rules, 19,

rules of composition, 164-5
rules (in a nutshell), 136, 137, 138
Russell, Peter, 223

safety, 95
scale, 97,101
security, 118
semantic, 168
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sense organs, 91, 126
sentence(s), 164, 165

service zones, 116

shaping, 101

shared experience, 33

sick building syndrome (SBS), 29, 30, 113
six topic questions, 228

sixth sense (of detailing), 127
skills training, 10

slabs, 63—-64

soft systems/technologies, 117, 118
solid(s) and volume(s), 97, 100
solution, 150, 151, 153
solution/ecology — demand, 155
space, 101

space and time matrix, 120
special needs, 114

specification, 89, 91, 94
stakeholders, 21

star diagram, 129

starting point, 37-38

stimulate thinking, 21
structural components, 93
students, 13, 37, 38

stone, 85

style, 3, 15,177

style rules, 23, 169-70, 170
subtraction, 64, 65, 105

supply, 214

supply chain integration, 56, 218
sustainability, 17, 175
sustainable concepts and models, 18
synchronicity, 226, 233

synetics, 36

synthetic material, 85

synthesis, 14

synergy, 136

system of parts, 169

tailoring techniques (in building), 161
teamwork, 20, 227
teamwork — method, 225-226, 235;
approach, 225;
outcomes, 234
Tecne, 15
technology clusters (see also creative
clusters), 7, 35, 56, 213
temple of initiation, 61-65, 133
temporary project organisation, 6, 9
temporary joint solution, 9
thinking, short and long term, 21, 219
thinking, loosen up, 4, 2367
thinking organisation, 214-7

time, 50, 107, 112, 210, 211, 212, 214;
to start again, 34-36
time and space, 54
tolerances, 101, 146—7
tools (of production and process), 106
transferable skills, 10
transformation, 64, 65, 66, 103, 105
transitional situations, 156
trust, 131
typology of joints, 141, 156, 159, 16670, 181

understanding, 13
undervalued, 4
unsettling matters, 3-13
users, 12,17,112,222
users’ health, 91, 92
user values, 109, 114

value, 80, 105, 129, 207, 208

values —human(e), 126;
core, 208

values, 21, 33,112, 131, 235

values tool, 128

vernacular architecture, 42

virtual reality, 16

Wachsmann, Konrad, 26, 103, 225, 226, 233,
234

walls, 6465

waste, 17, 18, 93, 105, 107, 122, 124

water supply, 16

wellbeing, 8, 116

Wendepunkt im Bauen, 226

whole, 134

whole life approach 3, 10, 52-53, 103, 120,
219

whole-life care 107, 112

whole-life costing, 53

why details, 141-143

wicked problems, 4, 135

wisdom, 14

wood, 82

words, 164

words/vocabulary, 164

worked examples, 182-205

working with - manufacturers, 56-57;

consultants, 57;
contractors and specialist subcontractors,

57-58

workshop, 213

Zen, 228
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