Applying the Framework to
Commercial Buildings

-

The story so far

Part 1 of this text suggests neral approach

or framework to making for the con-
struction of buildings. It identifies that the
process of choice starts with a suggested speci-

fication or detail that this is evaluated by
applying a series of analyses based on the two
key questi t fail?” and ‘Can it be built?’
The areas for analysis involve a series of physi-
cal behavi
and ductmn issues, including econ
and concerns to ensure a safe soluti
the environmental and social context pertaini
to that building. Here context is most i
as it will, often in subtle ways, ine the
specific solutions that are ado for each
building. This general app is outlined in
Chapter 1, and each aspegvlured in some
detail in the subsequent chapters of Part 1 of the
text. This approach will be maintained in this
part of the book and,should therefore be famil-
iar to the reader:../

The suhsequ&t chapters in Part 1 suggest
that a solution can be seen in a number of ways.

-

Initially the building 1‘4!9 represented as
a series of flows a:@ ansfers through the

building and the fabric and services
systems, as outlined in Chapter 7. It is then nec-
essary to see abric and services as fulfilling
a series of functions with the function of the

for.the construction derived from the
of the building as a whole. Each func-
ill then need to have a performance

tio
;.ﬁgned to form the basis of choice. While the

parts

, the implications for appeara:we~§ ction of the building as a whole is deter-

mined by the purpose of the building, the func-
tion of the parts will be determined by the
design. This will lead to a mix of technologies,
the most significant of which has been identi-
fied as the mix between the role of the fabric of
the building and the contribution of the build-
ing services.

In Chapter 3 it was suggested that the
technologies can be seen as broad options
based on either generic forms or common forms
of solutions. These are appropriate ways
to think about construction at the concept
design stage and in the early stages of planning
the building production process, as broad
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production options are associated with each
broad technical solution.

Broad options have to be chosen with some
confidence that the specific solutions can be
derived from materials and detailing that will
not fail and can be built, that any detailing can
be achieved with little risk of failure and in an
economic and timely manner.

At different times in the process of realising
a building it may be appropriate to think about
the construction as:

® Experiencing flows and transfers (the
dynamic conditions it will experience)

# Fulfilling a number of functions (what it has
to do) and its performance (how well it has
to do it)

® (eneral (generic) forms based on the actions
or mechanisms being used to achieve the
function (how it is going to do it)

¢ Common forms/broad options that indicate
the materials and the sizes required (what it
could look like) to fulfil the performance

® Specific solutions with materials specified
and details prepared with all dimensions,
jointing and fixings specified to achieve the
required performance (whatitis going to be)

® A production process initially associated
with the broad option but eventually to be
followed through in the detailed design
(how it can be realised)

All these ways ef thinking about construction
will be required in the design of commercial
buildings.

Although commercial buildings are created
in the same physical and social environment
that was outlined in Chapter 16 for housing,
the demand for commercial building as repre-
sented by the clients, those who commission
and pay for buildings, is diverse compared to
housing. Broad social changes.from manufac-
turing to office-based employment and the
growth of retail and leisure, including tourism,
as economic drivers has/created the need for
new buildings with new functions. Regeneration
led by investment.in infrastructure and iconic
buildings has given a wider range of contexts
(city centre, business park, edge of city) and the

opportunity for design innovation. This has
led to a change in the resource base with the use
of components and factory-based production
with site processes of assembly relying less
on traditional craft skills and capitalising on
global trade.

Another difference between housing and
commercial buildings that influences the range
of solutions adopted is the way buildings are
procured. Houses are seen as'a good, long-term
investment, and there is a culture in the UK of
individuals purchasing houses where they are
primarily concerned with the quality of life they
offer. Even the provision of social housing in
the UK is so regulated that standards and
quality of life are key drivers that, even in the
absence of a commercial interest, lead to a
similar choice for the construction. The pressure
toreduce cost, or more specifically increase the
differential between cost and sales prige, comes
from the house builder (developer). This method
of procurement — developers building for indi-
vidual sale — leaves the choice of technology in
the hands of the developer and, given a rela-
tively homogeneous market, there is a conver-
gence of solutions. Any pressures for change
come from advantages in production costs as
the market sets the'land costs and sales price for
the home. This.gives the house builder an inter-
est in prefabricated systems but only if the
set-up costs can be regained in sufficient volume
of houses of the value range for which the
systems are developed. The developer is such a
strong part of the market that the resources
availability follows the demand and therefore
even more bespoke housing is likely to make
similar technological choices, as the resources
are available at reasonable cost.

The way commercial buildings are procured
is more variable, and this influences the way
choices are made not only for the broad techno-
logical options but also for the final specifica-
tions and detailing. It is not the role of this
text to explore in any detail the influence of this
variety as it involves an analysis of contract
and risk as well as the type of organisations
employed at each stage in the technical
decision-making. Suffice it to say that each



procurement method determines who has
the main responsibility for technical decision-
making and the risks they take in those
decisions.

The focus of this text is the analysis of solu-
tions, whoever suggests them, to ensure build-
ings will not fail and can be built against
performance criteria. Use and size of buildings
are perhaps the greatest determinants of broad
options that could be chosen, as is the vision of
the design along with the context in which it has
to be built. All these factors lead to a greater
range of common forms being awvailable and
specific solutions that have to be designed for
each commercial building.

The need for the integrated approach out-
lined in Chapter 16 at the beginning of Part 2 of
this book is perhaps more important for the
choice of commercial buildings than for housing.
It may be worth re-reading that section before
continuing with this chapter.

The way forward

With the greater diversity of use and form,
studying commercial buildings as a series of
different types of buildings with their different
functions could miss the point that they employ
many common forms of construction between
them. More imporfantly, the process for choice
for each can beséen as a common process and
it is therefore best to retain the broad idea of
commercial buildings.

Although these building still need floors,
roofs, walls, foundations and services, this=is
perhaps not the best way to think about making
choices for this range of size and types of build-
ings. There is far more of a need for specific
technical solutions for each building. There is
far less convergence of details.and specification
than there is for housing. The analysis of one or
two details and/or specifications for each
element that provided the key solutions to mass
housing in the UK, at the beginning of the
twenty-first century is not repeatable for com-
mercial buildings. This would require the anal-
ysis of hundreds of details, few of which could
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be used as specific details in the future were the
pace of change to continue.

With little variation in the overall operation
of the house or its size and appearance there
has emerged a common form for the whole
building that needs little or no analysis before
it is adopted for the next housing project. The
focus of technical choice becomes the details
and the specification of materials and their
implications for the production process. This
was therefore the focus of the analysis in Part 2
of this text.

For commercial,building the diversity means
that the progess of choice has to begin with a
questioning of which of the common forms of
construction would be appropriate to make the
building work as a whole, before exploring teo
deeply the issues of detailed design. There'is a
need to explore some broad options at the
concept design stage that can be developed into
details and specifications at the time of the
detailed design.

For most commercial buildings there is prob-
ably no immediately obviotis common form for
the whole building. Forany one client brief and
site there will be a limited set of options, but
even these may then be achieved in a number
of different materials, making the number of
possible combinations quite large. There will
need to besan additional stage in the process of
choice, very early in the design process, associ-
ated with the development of the design
congept. The nature of these broad options will
have implications for the production process as
sequence and methods are best initially ana-
lysed from a broad understanding of the overall
technological approach to the construction.
There is a need to make broad choices of a mix
of technological solutions that would work for
each individual building.

Ultimately the success of the building will
rest on the choice of detailing and specification,
and this task will have to be undertaken with
the same care and using the same process of
analysis as for housing. However, the need to
identify broad options for construction for the
whole building before getting too involved in
detailed design demands an understanding of
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general and /or common forms and their poten-
tial and economic limits.

To make the link between the function of the
building as a whole and the final choice for the
technical solution expressed as specification
and details is a big a step unless solutions have
had time to become established, as they have in
house construction. In much commercial devel-
opment either the design of the building or the
emergence of new production approaches may
make existing detailing, however well thought
through for a previous building, potentially
inappropriate for the next. Some intermediate
steps in the process of choice are required to
develop specific solutions as new forms evolve.

Starting at the concept design

For commercial buildings the client’s brief will
establish the range of accommodation to be pro-
vided and the scale of the building required. If
the site is known, the context will have been
established and the building can start to have
form and size. This will be driven by the design
concept (Chapter 7) or the vision of the build-
ing, and this will give an early indication of the
aesthetics that will determine the appearance of
the building. Once the brief and the context
have established the use, size and vision, it is
possible to start to make suggestions for what
the technical solutions could be.

At this stage ibds only possible to suggest
broad options in line with the emerging design
concept. However, there has to be some confi-
dence that the suggestions will be able to be
detailed and specified at the detailed design
stage to realise the design concept. The dialogue
between design concept and technical choice
has to start at this very early stage in the design
process.

Broad options at the concept sfage

The evaluation of these /broad options starts
during the development of the design concept
and gets refined through the detailed design
process. During the concept design stage,
options are still fluid, changes in design are still

emerging, economies can still be achieved,
detailing can still potentially be simplified.
There needs to be sufficient understanding of
these options to establish a level of confidence
so that it will be possible to take the option
forward to full detailed design without incur-
ring excessive risk or cost.

This need to consider broad options involves
a knowledge and understanding of a range of
common forms not for the whole building but
for parts of the building, the sorts of materials
and sizes that are technically possible, their
economics and, passibly most important, how
they work. It is not possible to start with an
overall description of a common form for the
whole building as it was with housing. The
diversity of commercial buildings requires a
range of common forms at the elemental level
tobe considered to achieve the best mix for each
building depending on use, size and wision as
established by the context in which the building
is to operate.

Choosing components and detailing to ensure
that the building works as™a whole requires
analysis at a broader levelthan individual com-
ponents but not at the level of the whole build-
ing. This view leads/to the notion that what all
buildings (including houses if more fundamen-
tal changes in design or production methods are
considered).have in common are three types of
elements, 'each with their own set of broad
options, namely:

®._Structure
® Enclosure
® Services

Each of these has a body of knowledge and its
own design approach, and there is a danger
that, if these are pursued separately, the build-
ing will fail to operate efficiently and economi-
cally and may not work well as a whole. It
should be a constant concern when making
choices for the parts of a building that they con-
tribute to the design concepts as a whole.
Perhaps as important as the study of these three
elements is the analysis of how they interact
with each other: the design and technical solu-
tions at the interfaces.



® Enclosure—Structure
® Enclosure—Services
® Structure—Services

Each of these has a different characteristic.
These will be explored further in Chapter 24,
but broadly the enclosure-structure interface is
predominantly a question of detailing to ensure
a continuity of performance while the enclo-
sure-services interface is defined in the envi-
ronmental design strategy and is therefore less
physical and more conceptual. This is a very
clear example of how the function of each part
has to be defined by the overall design concept.
Each of the elements can be detailed physically
separately, but they are bound together by the
overall environmental strategy driven not only
by concerns for the quality of the environment
to be achieved in the building but also by cost
in use and limiting environmental impact,
which are three key objectives in providing a
sustainable building.

The structure-services interface is often
characterised by competition for space, particu-
larly in the horizontal distribution of services in
floor zones. When considering the vertical dis-
tribution of services (and the lecation of plant
rooms) and the need for the vertical transfer of
structural loads, the space,competition is nor-
mally with the usable and circulation space
demands of the user. Although predominantly
about physical space, aspects of the low envi-
ronmental impaet design can usefully use struc-
ture as thermal mass, illustrating that these
interfaces@an be as important a focus in choice
as the function of the individual elements
themselves.

If the building is to function as a whole, there
is a need to start to identify the technological
mix that may be employed for each of these
three elements at the concept design stage of the

building. )

The technological mix

The technological mix has to be established at
the design concept stage. As the design concept
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establishes how the building will function as
a whole it is necessary to start to see how the
elements of the construction may contribute to
the overall performance of the building: to start
to identify the function of the parts. Ultimately
each part of the construction will have a
function to which can be ascribed a perform-
ance and this will allow the choice of materials
and detailing to be confirmed at the detailed
design stage.

Identifying the technological mix needs
knowledge of potential broad options, how
they work as a general form and the common
forms of comstruction that these might take.
Viable alternatives will be driven by the use and
size of the building and from the vision for the
building.

Perhaps the broadest technological options
are between the building fabric and the build-
ing services. While some of the fabric can be
used actively (opening windows), most is
passive in its response to the ehanging condi-
tions during the operation of the building. It
allows neither intervention (control) nor any
energy inputs to performi. In contrast the build-
ing services (and the active elements of the
fabric) have both.energy inputs and controls as
they operate anly when required to bring condi-
tions back imto comfort or operational levels.
Active elements can be turned on and off and
up and down in response to changing condi-
tions. Their energy inputs mean that achieving
many of the sustainability and low environ-
mental impact objectives will be established by
the initial decision on the technological mix.

Once the mix of active and passive has been
established, it is possible to start to make broad
decisions on the passive construction of the
structure and enclosure and to think about
the interfaces to ensure the building performs
as a whole.

Identifying broad options

Broad options can be identified as being a
generic form that is defined by the way the con-
struction works to fulfil functions. This generic
form will imply the properties the potential
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materials must have to ensure economic sizes to
achieve performance. An example of a generic
form of external wall to fulfil weatherproofing
would be a semi-permeable wall. Broad options
can also be usefully thought of as common
forms of construction. Each commeon form will
have been developed for a range of sizes and
types of building for which the resources to
both design and construct are available within
the society in which the building is to be built.
An example of a semi-permeable common form
would be the cavity wall. It is either these
general forms or the common forms of con-
struction that are the basis of the broad options
that need to be identified at the concept design
stage.

Broad options will have potential associated
materials and a range of economic sizes. For the
cavity wall the usual materials are masonry, but
the internal skin can be timber-framed. In its
domestic form the skins and the cavity are likely
to be around 100 mm each. The type of materials
and approximate sizes are sufficient at the
design concept stage, so long as they can form
the basis of the final technical solutionas all the
materials specification and details can be final-
ised in the detailed design.

For the structural elements this is predomi-
nantly based on their behaviour under load.
However, the enclosure elements have a greater
number of functions, each of which has a
number of generig'forms. Therefore the range
and combinations of broad options are more
varied and more complex to analyse. The com-
plexity of the analysis is compounded if some
parts of the construction can fulfil a number of
functions in order to achieve certain desired
economies without compromising the  brief.
These economies are only possible at the time
of considering the broad options. Cost reduc-
tions later in the design stage often involve
reducing performance. /

As an example an external wall will have
some structural functions. This is clear if the
structural solution uses loadbearing walls, but
even as the enclosure of a framed building the
wall has to transmit wind loads and may need
some sub-framing to support components that

cannot span directly to the elements of the
frame. The external wall as an enclosure element
will also have functions associated with main-
taining environments. Each of the functions will
have general forms. These have been intro-
duced in Chapter 11. For waterproofing, an
impermeable external layer can be established
or the semi-permeable identified above or a
rain-screen approach can be adopted. Each of
these carries particular issues for the detailed
design. For the impermeable surface it is joint-
ing to achieve similar levels of water resistance
to the impermeablemmaterials, and for the cavity
it is eliminating bridging and offering drainage
and, on some rain-screening systems, maintain-
ing pressure differences. Understanding how
each general form works suggests the proper-
ties of the materials that could be used and indi-
cates the important aspects of detailing. These
general forms have, over the years, been devel-
oped into a number of common ferms of con-
struction. The cavity wall has been adapted to
work with framed structures. Cladding, curtain
walling and applied facings have been devel-
oped in a variety of materials. Each can now be
called a common form for the construction as
the components and resources to construct
these forms are”now available within the

industry.

Testing the broad option for
the specific solution

The extent to which these broad options can just
be accepted without any further thought at the
concept stage will depend on how well estab-
lished the technological form is for the scale and
use of building being considered.

Each common form will have a range of solu-
tions. These solutions may vary in a number of
ways:

® The materials that could be used

® The size and shape of the components

® The way the components are connected
together

® The interaction with options being consid-
ered for other parts of the building



® The production process options

® The resources required for the scale and
timing of production

® The level of risk in adopting that solution

It is necessary to be aware of all these factors in
exploring the suitability of a broad option at the
concept stage. Indeed, it may be one of these
factors that determines the common form that
may be most applicable. If for aesthetic reasons
an external facade needs a particular material in
a particular component form, this may dictate
the general form for the whole external wall. If
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the client is looking to use the building by a
particular date, the production process and the
availability of resources may influence the
broad option.

It is important to realise that if poor choices
are made about the broad options at the design
stage there is little chance of resolving the
design at the detailed ﬁgﬂ stage. This is no
different from the rocess for the build-
ing as a whole itis fore not surprising
that some thought about the technological mix
for the buil to be introduced at the

concept
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