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Preface

It is remarkable that, since the Metric Handbook first appeared in
1979, it has been revised just twice — in 1998 and, with this 3rd
edition, in 2008. This is a testament to both its enduring popularity
and the fact that compiling and updating a volume of this size is a
vast undertaking. Building regulations and standards of good
practice are almost constantly being updated, tightened and rewrit-
ten. Agendas also change and awareness of issues such as
environmental performance and access for people with disabilities
have not only changed the way architects detail buildings — they
have changed the way architects think.

The Metric Handbook attempts to provide some steady ground
on which to lay some fundamental principles. It is a sourcebook
which aims to provide architects, and students of architecture,
with the essential data and principles required to undertake their
work professionally. It seeks to explain and present the principles
and protocols of architectural design based on proven best
practice and legal requirement. The Metric Handbook is a source-
book to be relied on as good first place to look for data —a volume
to be reached for, annotated, written on and book-marked by
design teams getting a project off the ground. It is a book of
many hundreds of pages but, in spite of the thousands of pieces of
data it contains, it represents only a small percentage of the
technical/procedural/statutory obligations that architects are
expected to meet. This is a book that tells not the whole stor
(no book ever could) but one which acts as a companioﬁ
the wealth of documentation heavy enough to make any library
shelf sag.

For the practice moving into new territory, for the student, or for
the architect merely needing confirmation of a hunch, this book
can be regarded as a trusty friend. There are countless specialist
booklets and websites which purport to provide up-to-the-minute

data on regulations, laws, products and techniques, and a book of
this immensity cannot possibly attempt to compete with other
resources. But it does, in a sense, bring all these resources together
into a consistent and accessible format. And at every step of the
way the many people who have contributed to this new edition
have asked themselves the question: “‘is this useful for the practis-
ing architect?”’

Of course, the Metric Handbook does not seek to guide archi-
tects in terms of aesthetics and poetics; rather it seeks to provide
them with the essentials from which to undertake a design. It is a
foundation only. Users of this book, who can expect it to get them
off the starting blocks, would be unwise to rely on it to detail an
entire building. Even if building codes don’t change (and they
have been changing regularly) protocols and standards of good
practice are constantly evolving, and users of this book should
regard it as one important resource among many.

This 3rd edition represents a major revision of the book. There
are brand new chapters, covering masterplanning, whole life cost-
ing and inclusive design, while the book also recognises that
computers and CAD are now part of normal life. Many chapters
have been completely rewritten (such as the chapters on health-
care, laboratories and libraries); others have been significantly
updated (schools, student housing and factories); others have
been mildly adjusted while some have been left alone. The com-

d book therefore represents a balance between the time
required to update the detail and the need to actually publish. It
is like painting the proverbial bridge. We ask readers to forgive
any omission or inaccuracy.

David Littlefield
August 2007
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1 Notation, drawing office practice
and dimensional coordination

KEY POINT:
® For clear understanding the conventions must be followed
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Updated 2007, with contribution on CAD standards by Nigel
Davies, director of Evolve Consultancy

1 NOTATION

1.01 Decimal marker
The decimal marker (full stop) on the baseline is the standard
decimal point in the UK; but the marker at the halfway position

is also acceptable. It should be noted that Continental practice a

use the comma on the baseline.

When the value to be expressed is less than unity it should be
preceded by zero (e.g. 0.6 not .6). Whole numbers may be expressed
without a decimal marker. The appropriate number of decimal

Table I Summary of symbols and notation

CI/StB (1976 revised) (A3t) and (F43)
UDC: 744 and 69.032

places should be chosen depending on the circumstances in which
the resulting value is to be used.

Thousand marker

To avoid confusion with the Continental decimal marker, no thou-
sand marker should be used. Where legibility needs to be improved
a space can be left in large groups of digits at every thousand point.
Where there are only four digits, a space between the first digit and
the others is not desirable (e.g. 15000, 1500). (However, the
comma is used in currency, e.g. £115,000.)

1.02 Symbols

1 The main symbols should be used as shown in Table I. The same
symbol, i.e. m, mm, kg, should be used for singular and plural
values (1kg, 10kg), and no full stops or other punctuation marks
should be used after the symbol unless it occurs at the end of a
sentence. Use a ‘solidus’ or sloping line as a separator between
numerator and denominator, i.e. 3kg/m> or 3kg/cum (three
kilograms per cubic metre).

2 A single space should separate figures from symbols: 10 m, not
10m.

3 The unit should be written in full if there is any doubt about the

bol. For example, the recognised unit symbol 1 for the unit

Iftre can be confused with the number 1 and it is less confusing to
write litre in full. Also, the unit symbol t for tonne may in some
circumstances be confused with the imperial ton, and the unit
tonne should then be written in full.

Quantity Description Correct unit Acceptable Incorrect use Notes
symbol alternatives
Numerical values 0.1 1 When the value is less than unity, the decimal
0.01 .01 point should be preceded by zero
0.001 .001
Length metre m m. M meter
millimetre mm m.m. mm.
MM MM.
milli-metre
Area square m? sqm m.sq sm
metre sq.m  sqm.
Volume cubic metre m? cum cu.m m.cu.
cubic millimetre mm’® cumm cu.mm. mm.cub.
mm.cu.
litre (liquid volume) L, Itr L. lit. Preferably write litre in full to avoid ‘I’ being
taken for figure ‘one’
Mass (weight) tonne t ton Preferably write tonne in full to avoid being
mistaken for imperial ton
kilogram kg Kg kG kg
kilogramme
gram g g G
Force newton N N.n Note that when used in written text, the unit of

newton is spelled out in full and begins with a
lower-case letter ‘n’. When used as unit symbol,
in calculation or in a formula it is then expressed
as capital letter ‘N’

1-1
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4 When symbols are raised to various powers, it is only the symbol
which is involved and not the number attached to it. Thus 3 m’
equals 3(m)® and not 3m x 3m x 3m (i.e. the answer is 3 cubic
metres and not 27 cubic metres).

5 Difficulty may be experienced when reproducing the squaring and
cubing indices m?or mmz, and m® or mm?>. In such cases, units may
be written with the indices on the line instead of as superscripts
(m2, m3). Alternatively, particularly when the general public is
involved, the abbreviations ‘sq’ and ‘cu’ may be used (sqm, cu m).

6 Units should not be hyphenated (milli-metres).

1.03 Notation

1 As a rule the sizes of components should be expressed in con-
sistent and not mixed units, e.g. 1500 mm x 600 mm x 25 mm
thick and not 1.5 m x 600 mm x 25 mm thick. However, for long
thin components such as timbers, it is preferable to mix the units,
e.g. 100mm x 75 mm x 10 m long.

2 It is important to distinguish clearly between the metric tonne
and the imperial ton. The tonne is equivalent to 2204.6 b while
the ton is equal to 2240 1b — a difference of 1.6 per cent.

3 The interval of temperature should be referred to as degree
Celsius (°C) and not as centigrade. The word centigrade is
used by the Continental metric countries as a measure of plane
angle and equals 1/10000th part of a right angle.

Examples

Correct use Incorrect use

33m 3cm 3mm
10.100 m 10m 100 mm”
50.750kg 50kg 750 g

* Note. Some metric values are expressed differently in certain countries. The va
10.100 m, for example, could mean ten thousand one hundred metres and not tda
metres one hundred millimetres, as in the UK.

2 PAPER SIZES
The International A-series of paper sizes is used for all drawings
and written material.

2.01 Sizes in the A-series

The A range is derived from a rectangle AO, 1.1, of area 1 m* with
sides x and y such that x:y=1:1/2 (i.e. x=841mm; y=1189
mm). The other sizes in the series are derived downwards by
progressively halving the size above across its larger dimension.
The proportions of the sizes remain constant, 1.2.

1.1 Derivation of the rectangle AO, which has a surface area
of Im?

2.02 Trimmed sizes and tolerances
The A formats are trimmed sizes and therefore exact; stubs of tear-
off books, index tabs, etc. are always additional to the A

{ 841
A size mm }‘210-—1 }-185 ~d—185 —
A0 841 x 1189
A1 594 x 841 l
2y | 420x504 ~
a 297 x 420 o)
N
A4 210 x 297
<
A5 148 x 210 8;
A6 105 x 148 l
A7 74 x 105 o
A8 |52x74 i
A9 37 x 52
A10 {26x37 I
measurements represent .
trimmed sizes .—eq-{.—eq—

841 841
\ @) [)
\ [N
\
N | \
\ | S\
\ o\
\ | \
\ \
o N | N
© @ | N
i \ (&] \

”~
1189

~
R [e)]
N | « N

g; .4\420-——1 I \\
[ve) I @4

o (O 2102 148 AN

R )

I | N A \_sl __ 1

420 210-1051104

1.2 A-sizes retain the same proportion (1:1/2), each size being
half the size above folding Al size

dimensions. Printers purchase their paper in sizes allowing for
the following tolerances of the trimmed sizes:

® For dimensions up to and including 150 mm, +1.5 mm

® For dimensions greater than 150mm up to and including
600 mm, +2 mm

® For dimensions greater than 600 mm, +3 mm. Recommended
methods of folding the larger A-sized prints are given in 1.3.

folding A1 size

1.3 A-series of paper sizes

2.03 Pre-metric paper sizes
Old drawings will frequently be found in the sizes common prior to
the changeover to metric. These sizes are given in Table II.

Table I Pre-metric paper and drawing board sizes

Name Paper size Board size
Half imperial 559 x 381 594 x 405
Imperial 762 x 559 813 x 584
Double elephant 1016 x 679 1092 x 737
Antiquarian 1346 x 787 1372 x 813

2.04 Drawing boards

Drawing boards are currently manufactured to fit A-size paper,
while vertical and horizontal filing cabinets and chests have inter-
nal dimensions approximately corresponding to the board sizes
listed in Table III. Boards, cabinets and chests designed for the
pre-metric paper sizes are still in use.



Table III Nominal sizes of drawing boards for use with parallel motion or
drafting machines attached

Type of board Size Width (mm) Length (mm)
Parallel motion unit only A2 470 650
or parallelogram type Al 730 920
drafting machine AO 920 1270
3A0 1250 1750
Track or trolley type Al extended 650 1100
drafting machine AO extended 620 1500
requiring additional
‘parking’ area to one side
Parallel motion unit with Al deep 730 920
drafting head requiring AO deep 1000 1270

additional ‘parking’ area
at bottom of board

3 ORDNANCE SURVEY MAPS

3.01
Ordnance Survey maps are now based completely on metric mea-
surements and are immediately available to the following scales:

1:50 000, 1:25000, 1:10 000, 1:25 000 and 1:1250.

However, new computer methods of storage and retrieval mean
that maps can be supplied to any desired scale.

Architects and surveyors inevitably need to refer back to old
maps and plans from time to time. These may have been drawn to
almost any scale, but the common scales to which OS maps were
drawn were as follows:

1 inch to the mile (1:63 360)
6 inches to the mile (1:10 560)
88 feet to the inch (1:1056)

Where these are stored on microfiche, etc., they can be repro-
duced to a scale more suited to modern use.

3.02 Bench marks and levels
Points used for measuring and marking levels are known as bench
marks. On a particular site a temporary bench mark (TBM) may be
established, to which all other levels on that site are referred. The
level value allocated to the TBM may be to Ordnance Datum; more
commonly it is given an arbitrary value. This value should be large
enough not to require any negative levels (including levels of
drains, etc.), as these can lead to errors. All levels in and around
buildings are recommended to be given to three decimal places,
although BS 1192 permits two decimal places for landscape work.

The heights of Ordnance Survey bench marks are given in Bench
Mark Lists obtainable from Ordnance Survey Headquarters, Romsey
Road, Maybush, Southampton SO9 4DH. Modern OS maps to the
larger scales include Ordnance Bench Marks related to Newlyn
Datum. Older maps may have levels to Liverpool Datum; levels on
maps other than of Great Britain will be related to other datums.
Where known, the datum and date of levelling should be stated.

OS maps include contours. On the 1:10000 series the contour
interval is 10 metres in the more mountainous areas and 5 metres in
the remainder of the country.

Notation, drawing office practice and dimensional coordination 1-3

4 DRAWINGS

4.01 Centimetres or millimetres

Continental building practice uses metres or centimetres depending
on the particular application. In the UK, since the change to metric
dictated the practice, the millimetre is used instead of the centi-
metre, although this does lead to a mistaken perception of the
degree of accuracy.

On a drawing, either metres or millimetres should be used: these
units should not be mixed. If this rule is followed, ambiguity is
avoided — it is not possible to confuse which units are intended.
Dimensions in metres should include either the decimal marker or
the letter m: 2.0 or 2 m.

Avoid using capital M for metres. M is used to indicate the
number of modules: e.g. where a module of 100 mm is adopted
5M means 500 mm.

4.02 Specifying both imperial and metric sizes
If work is being done on an old building that was built to imperial
dimensions, and it is desired to show these on new drawings, show
them in feet, inches and fractions of an inch to an accuracy of
1/16th inch, followed by the metric equivalent in brackets to the
nearest millimetre. The reverse should never be required.
Imperial dimensions may be indicated by the abbreviations ft
and in: 4ft—6in, or using single and double inverted commas: 4’-6"".
The hyphen is used as the separator.

4.03 Levels on plan
It is important to differentiate on site layout drawings between
existing levels and intended levels, thus:

Existing level: % 58.210

Intended level: |60.255

anaCt position to which the level applies should be indicated by

‘x’. Finished floor levels should be indicated by the letters FFL
followed by the figures of the level, thus: FFL 72.335.

4.04 Levels on section and elevation

The same method should be used as for levels on plan except that
the level should be projected beyond the drawing with an arrow-
head indicating the appropriate line, as in 1.4.

FFL [O7000li 01
_v_{(first floor)
GOl fil:
FFL[IOI 000 (G o floo)
IEE e v o qround Jevel

FFL, datum [98-CC0]|| B-Ol

1.4 Method of indicating levels on sections and elevations

4.05 Conventional symbols
BS 1153 specifies certain standard symbols for use on drawings.
A selection of these are given in 1.5.

4.06 Scales

The internationally agreed and recommended range of scales for use
in the construction industry is given in Table I'V. The scale or scales
used should be stated on each drawing; drawings that are to read by
the non-specialist (e.g. sketch drawings) or that are to be micro-
filmed or published should have a drawn scale in addition. Where
two or more scales are used on the same sheet, these should be
clearly indicated. 1.6 shows some dimensions to various scales.
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Sawn wood Table IV Preferred scales

Blockwork
any type
Use Scale
Softwood, Brickwork
machined all
round Maps 1:1000000
Stonework 1:500000
Hardwood 1:200000
machined all 1:100000
round Concrete Town surveys 1:50000
1:20000
Plywood Plaster/render/ 1:10000
sheet screed 1:5000
Granular fill 1:2500
i .
Blockboard 1:2000
Block plan 1:2500
| lati 1:2000
nsulation Hardcore fill 1:1250
board
1:1000
Ins_IL:Iahon NN  Subsoil
qui Location drawings
Site plan 1:500
Metal sheet TYTITOTITT 10040 1:200
_I Rolled steel General location 1:200
ang|e 1:100
E— 1:50
E====== Class sheet Ranges 1:100
. . . . . . 1:50
1.5 Conventional shadings for various materials in section 1:20
Component drawings
Assembly 1:20
4.07 Types of drawings 1:10
1:5

Types of drawings done to the most suitable scales are shown in 1.7

to 1.13. Note that in 1.10 and 1.11 alternative dimensional units are Details .
shown for comparison. The method of expressing dimensions as 15
shown in the shaded drawings is not recommended. 1:1

this length of scale represents on plan 18W

50m 100 m 150 m 200 m
12000 [T T T T T T T T 1 I ]

this length of scale represents on plan 1 metre

this length of scale represents on plan 10 metres

10m 20 m 30 m 40 m 50 m
1:500 LLLITHY A ] I I 1 I [ I I I

E B ad

this length of scale represents on plan 1 metre

this length of scale represents on plan 10 metres

5m 10 m 15 m 20m
12000 J ¢+ T 1 0 T T 1 | 1

—

this length of scale represents on plan 1 metre

this length of scale represents on plan 10 metres

——

1m 2m 3m 4m 5m 6m 7m 8m 9m 10m
1:100 LLELLIOT I | | | I 1 1

b

this length of scale represents on plan 100 millimetres

this length of scale represents on plan 1 metre

1.6 Representations of lengths to scale. This drawing may be used to check the correct interpretation of a scale (continued over)
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this length of scale represents on plan 1 metre

Tm 15m 2m 25m 3m 35m 4m

1:50 LLITPITTT 1 1 | ] 1 ]

-

this length of scale represents on plan 100 millimetres

this length of scale represents on plan 1 metre
|

T
1m 1.5m 2m

1:20 L1

et

this length of scale represents on plan 100 millimetres

this length of scale represents on plan 100 millimetres

1m 0.2m 0.3m 0.4 m 0.5m

0
15 LLITII[]1 1 | 1 i

- e

this length of scale represents on plan 10 millimetres

1.6 Continued

g@
£oltl e ¢
:]6 fal

n
IN(EN

seale 1:2000

1.7 Layout plan (note that the Ordnance Survey continue to use

the 1:2500 scale)

L S S
{ |
3000
S
L__]_ D A 1A
0 :
¢ %
i o §  of a 2
B o G~ ETE
entrance |
@ Da 875 2-400

scale 150

1.9 Location drawing

5 STANDARDS FOR DRAWING, CAD AND LAYERING

5.01 Drawing standards
Drawing standards concern a wide variety of items associated with
the content of the drawing: layering, the drawing border itself,
drawing numbering systems, layout considerations, titling, the
text and dimension styles, standard notes and symbols. These
standards generally fall to the CAD manager, who may also have
some responsibility for formulating and regulating checking/
approval and issue procedures that ensure the correct QA controls
are being applied (the sign-off is usually down to a senior architect
co or engineer).

One can argue that individualism is crucial to a drawing, but not
when one contrasting style highlights the inadequacies of another.
One needs to define base expectations of drawing quality. To do

o——

38

T T,

[Enis s suus RSN

that, it is worth revisiting some ‘golden draughting rules’ that seem
to have been forgotten with the advent of CAD, but are just as

H
Js-Aoou»a-oso—#

1500

——I18C00 ——

scale 1: 500
1.8 Site plan

980 applicable in the twenty-first century.
2'59017_ 5.02 Draughting standard rules
4_0[00 1 Never draw a line unless you understand what it represents.
i 2 A drawing should be laid out to allow clear interpretation of the
! data.
3 Sections and elevations should be drawn as projections of the
» plan whenever possible; the plan grids should line up with the

elevational grids for easy reference.
4 Sections and details should line up so the floors can be easily
identified and related.
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1000180041250+ 3000 $Ho00t-

4400

] |

; Q-850
9300 |
2. 700
2075
4400 ! ]

{ [_— T T

3000 +9001-

]

Daw

scale 1: 100
1.10 Location drawing (sketch plan)

5 partition
| plaster '
9x .
40x530y [ : :
19340, i
\1 oZ—1d 10001
!) R E 12 :
Z l/ / \\ N
19x40 F—1024 .
scale 1:5 :

1.11 Assembly detail drawing (shaded version not recommended)

5 Annotation can destroy a legible drawing if not used care- on two drawings, remove one or question the need for that

fully. Notes should never be used unless they clarify drawing.
the drawing content. You should never repeat notes on two 6 Annotation should be close to the information it relates to, but

drawings as this may lead to ambiguity. If a note is repeated clear of linework.



1.12 Full size detail (shaded version not recommended)

e e
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B ey ——

130

scale I3}

1.13 Full size detail

The use of abbreviations should be avoided, unless space
dictates otherwise.

Ensure any drawings is independently checked and approved
before issue. One rarely sees ones own mistakes.

Symbols should be consistent on all drawings.

Certain standard notes should always be considered, including:
do not scale from this drawing; all dimensions are in milli-
metres unless noted otherwise; all levels are in metres above
ordnance datum unless noted otherwise; this drawing is to be
read in conjunction with other relevant architects’ and engi-
neers’ drawings and specifications; all setting out is to be

confirmed on site prior to construction. Within CAD, these
notes can be included as a layer within the drawing border
file; if these are on by default, a conscious decision needs to be
made before they are omitted.

5.03 Standard symbols

Annotation and symbols are a critical part of the language of a
drawing. Symbols — in the form of blocks or cells — are used to
either define specific types of annotation — such as North arrows,
level markers, spot heights, door and room numbers — or to
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represent diagrammatically building components such as valves,
manholes or insulation. Part of the role of managing an efficient
CAD system is to make the use of office-specific symbols and
hatching (all part of a high quality, consistent drawing set) quicker
than having to redraw the required information. For insulation, this
is straightforward; nobody wants to redraw the continuous repeat-
ing curve that is commonly used. Ensuring a consistency for level
markers, break lines and standard brick hatching is more difficult.
The CAD manager can provide all the necessary symbols and
hatch patterns so that they appear by default for all users. Each
CAD system has ways of enabling this.

No matter how technologically advanced the software config-
uration, it is useless unless the output (the drawing) is of consistent
high quality. A CAD standard is useless if nobody follows it.

5.04 Layer standards
Layer standards should cover more than just layer names; they
should include:

® CAD Standards (folder structures, file names, blocks and cells,
text and dimension styles, etc.);

® Drawing Standards (drawing borders, layouts, annotation, draw-
ing numbering, revision control, etc.); and

® Related procedures and processes (issue management, archiv-
ing, incoming CAD file use, etc.).

The development of layer standards should not be static, but
should evolve to account for changing software, working practices
and needs of the users.

5.05 Chosing a layer standard
There is a wide variety of standards to choose from, and standards
change according to need and location. Indeed, the standard one

world layer standards in that they is broken down into fields to
describe the information.

Europe

The European standard, ISO 13567 is very similar to BS1192 in
that it provides a framework and guidelines rather than a single
unified standard. Its fields are very similar and are just as convo-
luted and complex.

The trick is to identify the one which best suits your company’s
area of work (UK, Europe, USA, etc.) and implement it to suit your
internal needs for element segregation. If you are mostly working in
the USA, use the US National CADD Standards, but if you are a firm
split between say, London and New York, consider the AEC (UK)
CAD Standard, designed specifically to utilise the ‘User Defined’
field as other languages or CAD codes.

5.06 Standards for objects and 3D
There is no current standard for definition of objects, and none of the
existing standards take 3D into account — simply because this was not
a prevalent use of CAD systems when those standards were devised.

The International Alliance for Interoperability (IAI) was formed
to tackle this issue and has provided the IFC (Industry Foundation
Class) for software-independent exchange of non-graphical data.
That is, the geometry of a CAD element will normally survive
when translated from one format to another (e.g. DGN to DWG),
but the additional intelligence that makes it an object — the mate-
rial, its weight, cost, accessories, etc. — is lost. The IFC format
provides a standard structure for defining and storing this data so
that it can be passed from one system to another. Even with many
CAD systems now supporting IFC 2.x the industry has still not
taken to this approach.

Instead, the industry appears to be developing its own specialist

chooses should be reviewed regularly. The principal layer @ a ts for exchange of data. The appearance of, for example, the
S

dards comprise the following:

UK

There is an official British Standard, BS1192 pt 5, that defines the
format of layer names for the distribution of digital data. It is part
of the complete BS1192, most of which is now out-of-date. Part 5
itself is listed as ‘withdrawn’. The codes break down into numer-
ous fields and, consequently, are cumbersome to implement.

There are also the BAA CAD Standards, developed for all
British Airports Authority projects and based on the CI/SfB classi-
fication system. This is even more comprehensive than BS1192,
covering standard naming to the nth degree including blocks/cells
and even software that can/ca not be used.

AEC (UK) CAD Standards are not actually a standard but, in
fact, a ready-to-use implementation of BS1192 pt 5 using Uniclass.
The committee responsible for this was made up of actual end-
users (architects and engineers) who took BS1192 pt 5 and ISO
123567, bent certain rules (like fixed field lengths) and provided a
standard which is free.

Us
The main recognised layer structure employed in the USA is the
US National CADD Standards (NCS). This is not an official
standard in the same manner as an ISO or BS standard but is
‘officially sanctioned” by the National Institute of Building
Science (similar to the UK’s Building Research Establishment)
and is ISO compatible. It was put together by a committee com-
prising members of the American Institute of Architects, the US
Corp of Engineers and the US Coast Guard. The NCS also covers
other items alongside the layer standards, including drawing sets,
drawing sheets, annotation standards, etc.

The layer codes, effectively a republishing of the AIA CAD
Layer Conventions, work in a similar way to most of the other

teel CIS/2 format for the exchange of steel members has
transformed the steel design and fabrication chain. CIS/2 is a simple
text file format that stores only what it needs to regarding a steel
member, such as its start and end co-ordinates, section size and so on.

5.07 Devising a robust standard layering convention
The following 10 point plan should help a CAD manager devise a
robust and standardised layering convention:

1 Refuse to pay for standards. Standards will only become stan-
dard when they are freely available and easy to implement.

2 Always opt for a recognised standard wherever possible.

3 Avoid internal standards. Even if your standard has survived
for many years, consider updating it to a national system. You
can still keep the layers and just apply the national codes.

4 Use only the layers you need, not all those that are available.
Do not, for example, print out a list of all the available layers or
classifications and tick the ones you could use. Instead, work
out what distinctions you need to make and then find the layer
code to suit.

5 Involve your users in all the segregation decisions.

Avoid superseded classification systems.

7 Avoid the optional fields, they only confuse matters and make
information difficult to classify.

8 Use the CAD system to best effect. If you can add descriptions
to layers do so. No one likes codes — but it does make them
universally interchangeable.

9 Make sure your layer standards are software neutral (as far as is
possible) and work regardless of dimension. You should not
have two standards, one for 2D one for 3D (and even a third for
visualisation).

10 Distribute your layer standards to all other collaborators and try

to get them to do the same. Then you are in no doubt as to what
and where things are. Point out non-compliance.

@)}
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6 MEASURING INSTRUMENTS numerals) followed by the decimal point and first decimal part of

The following notes are based on BS 4484. the metre (large numerals).

6.01 Folding rules and rods, laths, and pocket tape rules 6.05 Ranging rods

Lengths of instruments are as follows:

Lengths are 2m, 2.5 m or 3 m painted in either 200 mm or 500 mm

bands alternating red and white. A rod of 2m length painted in

(a) Folding rules: 1 m 200 mm bands is shown in 1.18.
(b) Laths: Im, 1.5mor 2m

(c) Folding and multi-purpose rods: 2m

(d) Pocket tape rules: 1 m, 2m, 3m, or 5m.

The forms of graduation are shown in 1.14. The instruments are

graduated in millimetres along one edge with 5 m and 10 m graduation

marks. Along the other edge the millimetre graduations are omitted. Z
L

6.02 Steel and synthetic tapes
Lengths are 10m, 20m, or 30m long. Etched steel bands are
available in 30 m and 50 m lengths.

Tapes are graduated at intervals of 100 mm, 10 mm (with the 50 mm
centre graduation mark ‘arrowed’) and 5 mm. The first and last metre
of the tape are further subdivided into minor graduation marks at 1 mm

intervals (see 1.15). Note that synthetic material tapes, however, are
not subdivided into millimetres over the first and last metre.
d
6.03 Chains "
Studded steel band chains are in lengths of 20 metres, divided by z
.

F—zoo—*—zoo—*—zoe—ﬂ_

2m

brass studs at every 200 mm position and figured at every 5 metres.
The first and last metre are further divided into 10 mm intervals by
smaller brass studs with a small washer or other identification at
half-metre intervals. The markings appear on both sides of the band.
Land chains are also in lengths of 20 metres, made up of links,
which from centre to centre of each middle connecting link mea-
sure 200 mm. Tally markers are attached to the middle conne aw
ring at every whole-metre position. Red markers are used fo
positions, with raised numerals; yellow markers of a different
shape and with no markings are used for the rest, 1.16.

white

red

6.04 Levelling staffs

Lengths are 3 m, 4 m or 5m long with a reading face not less than
38 mm wide. Graduation marks are 10 mm deep, spaced at 10 mm
intervals. At every 100 mm the graduation marks offset to the left
and right of centre, 1.17. The outside edges of the lower three
graduation marks join together to form an ‘E’ shape. Different
colours distinguish graduation marks in alternate metres. Staffs 1.17 Levelling staff marked 1.18 Ranging rod
are figured at every 100 mm interval with metre numbers (small  in 10 mm increments

e

[ T T Tloldo ol 4oTsloTeoT7gTago ool [ T T T T TTTTTTTITITTTTTUIT
90 lﬁo 10 TEECTE™, o M4 o Mentged 200 10 20 30 40 50 60 70 80 90 300

1.14 Graduation markings for folding rules and rods, laths and pocket tape rules

019 , LI EE RN

1.15 Graduation markings for steel tapes

200 ¥ 200 y

e

swivel handie Im tally S5m tally
coloured yellow \colcured red
without numerals with roisad
rumerals

1.16 Land chain markings
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7 DIMENSIONAL COORDINATION

7.01

Current building practice involves the assembly of many factory-
made components: in some cases (called industrialised building)
the whole project consists of such components slotted together like
a child’s construction kit. Dimensional coordination (DC) is essen-
tial to ensure the success of the system, and consists of a range of
dimensions relating to the sizing of building components and
assemblies, and to the buildings incorporating them. DC enables
the coordination of the many parts that go to make up the total
construction which are supplied from widely separated sources. At
an international level, 100 mm is accepted as the basic module
(often referred to by the letter ‘M’).

Dimensional coordination relies on establishment of rectangular
three-dimensional grids of basic modules into which components
can be introduced in an interrelated pattern of sizes, 1.19. The
modular grid network delineates the space into which each com-
ponent fits. The most important factor of dimensional coordination
is that the component must always be undersized in relation to the
space grid into which it has to fit (but not to too great an extent).

In the engineering world the piston and cylinder principle estab-
lishes the size relationship between dimensional space grid and
component, 1.20. The size of the cylinder must allow for the right
degree of accuracy and tolerance to enable the piston to move up
and down.

The degree of inaccuracy to be allowed for in the building
process is related to the economics of jointing. Adequate space
must be allowed for size of component plus joint. Transgressing
the rules of locating components within the allotted space con-
tained by grid lines will cause considerable difficulty in site
assembly.

The basic arrangement of components within the grid layout

they are coordinated, thus allowing the designer maximum u
standard components, 1.21.

shows them fitting into the spaces allocated to them: dimensioxﬁr

7.02
The basic aims of DC (as was defined in BS 4011:1966) were:

® To obtain maximum economy in the production of components
® To reduce the manufacture of non-standard units
® To avoid wasteful cutting on-site.

%
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1.19 Three-dimensional grid of basic modules
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Advantages to designers may include:

® Reduction in design labour

® Reduced production of working drawings by the use of standard
details

® Choice of interrelated standard components at the various price
levels.

cylinder
/ﬂmlinq rings
; e component
piston o L7
/mleranl:e
P
walls of cylinder

/ functional tolerance
1K

-working size
C—c{ component —4

(- functional spoce )

1.20 The piston and cylinder principle

ST

1.21 Fitting a component into a dimensionally coordinated grid



Potential advantages to manufacturers include:

® More effective use of labour in producing standard lines

® Reduction in the stocking, invoicing and other operations con-
nected with numerous differently sized products. There should
also be advantages to contractors, not only through better design
of components for fit but also through increasing familiarity
with standard components.

BS 4011 has now been superseded by BS 6750:1986.

7.03 Basic elements of DC

Preference for size
The preferred increments are:

® First preference (multimodule) multiples of 300 mm

® Second preference (basic module) multiples of 100 mm

® Third preference (submodule) multiples of 50 mm up to 300 mm

® Fourth preference (submodule) multiples of 25mm up to
300 mm.

Reference system

Grid and line

The DC reference system identifies controlling dimensions by the
use of a grid on plans and a series of horizontal lines on elevations
and sections.

The terminology is precise:

® Controlling dimensions lie between key reference planes (e.g.
floor-to-floor height). They provide a framework within which to
design and to which components and assemblies may be related.

® Key reference planes define the boundaries of controlling zones
or structural axes.

® Controlling lines on a drawing represent a key reference plane.

® Axial controlling lines are shown on drawings by a chain d
line with a circle at the end, in which the grid reference is gilkes.

® Face controlling lines are shown by a continuous line with a
circle at the end in which the grid reference is given.

® Zones between vertical or horizontal reference planes provide
spaces for one or more components which do not necessarily fill
the space. Provided that use of associated components is not
inhibited, a building component (or group of components) may
extend beyond the zone boundary, as may trims and finishes.

7.04 Drawings
A typical project will require three series of drawings:

1 General location drawings showing controlling lines with
identifiers

2 Assembly drawings showing the relationships between the com-
ponents and the controlling lines

3 Component drawings where required.

Specialists such as structural and service engineers provide assem-
bly and component drawings in their own disciplines to fit in with
this system.

The representation of the dimensional coordination framework
should be consistent on all drawings. On general location drawings
a grid representing 300 mm (or a multiple of 300 mm) may be used.
Assembly details may use grids of 300 or 100 mm.

Reference lines
Reference lines or grids should be thin, to distinguish them from
other, particularly constructional, lines.

Gridded paper and scales

Table V gives the recommended range of scales for each type of
drawing related to appropriate paper grid sizes. Scale and the incre-
ment represented by the grid should be indicated on all gridded sheets.
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Table V Choice of scales and grids

Type of drawing Scale Paper Increment
grid size (mm) represented (mm)
Block plan 1:2000 Not applicable
1:1000
Site plan 1:500 Not applicable
1:200
Sketch 1:200 6 1200
1:100 3" 300
General location 1:100 6 600
3" 300
1:50 6 300
2¢ 100
Component ranges 1:100 6 600
3" 300
1:50 6 300
2¢ 100
1:20 15 300
5 100
Component details 1:10 10 100
5 50
1:5 20 100
10 50
5 25
1:1 100 100
50 50
25 25
Assembly 1:20 15 300
5 100
1:10 10 100
5 50
1:5 20 100
10 50
5 25

* These sizes are below the linits for hand-drawn grids.

Dimension lines
Different types of dimensions should be distinguished by the type
rowhead, 1.22.

co-ardinating
size

T

I |work size I I I I [

1.22 Coordinating and work sizes
Running dimensions should be set off from a datum, 1.23.

1500 y 1730 5

Fd Fi
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1.23 Running dimensions. The symbol at the datum should be as
shown. An arrowhead is sometimes used, but is not the preferred
alternative

Assembly details
Assembly details should show components in their context, i.e. in
relation to the adjoining element, with details of the joint.

7.05 Locating components by grid

Types of grid

The structural grid of axial controlling lines, 1.24, is established
physically by the contractor on-site; it serves as the main reference
in construction. It is subject to setting-out deviations which affect
the spaces required for assemblies of components; but this should
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?E controlling 7

dimension I.
G E zone
3

1.24 Axial control

have been allowed for in the design stage. A planning grid of face
controlling lines, 1.25, locates non-structural elements.
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1.25 Facial control

Relation between structural and planning grids

Structural and planning grids may coincide but do not necessarily
do so. The controlling dimensions for spacing structural elements
on plan on axial lines are in multiples of 300 mm (Table VI). If a
300 mm square grid is used then axial controlling lines will coin-
cide with the grid, 1.26, but if the grid is a multiple of 300 mm then
the controlling lines will be offset from the axial grid by 300 mm or
by a multiple of 300 mm, 1.27.

9
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1.26 Uninterrupted grid
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1.27 Controlling lines offset from grid

Relating zones to a 300 mm grid

If widths of structural zones are multiples of 300 mm, the grid is
continuous, 1.28. If the zone is not a multiple of 300 mm, however,
the grid is interrupted by the dimension of that zone, 1.29. This is
referred to as a neutral zone.

u
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|

lz‘;aaes equal tonx355mm
1.28 Continuous grid

=

zones not equal to 1 x 300 mm

1.29 Interrupted grid and neutral zones (tartan)

® A neutral zone is a zone that does not conform to the recom-
mended dimensions given in Table VI.

Table VI Sizing of zones and heights

Range
(mm)

Multiples of size
(mm)

Horizontal controlling dimensions

Widths of zones for columns and loadbearing walls
100 to 600 300 (first preference)
100 (second preference)
Spacing of zones for columns and loadbearing walls

From 900" 300
Vertical controlling dimensions
Floor to ceiling heights
2300 to 3000 100
3000 to 6600 300
over 6600 600
Heights of zones for floors and roofs
100 to 600° 100
over 600 300
Floor to floor (and roof) heights

aWto 8400 300
o 400 600
Changes in level
300 to 2400 300
above 2400 600

" Housing may use 800

2 Farm buildings may use 1500 and 1800
Domestic garages may use 2100
Housing may use 2350

*Housing may use 250

4 Housing may use 2600

Key reference planes
Key reference planes, 1.30, should generally occur at:

® Finished floor level
® Finished suspended ceiling level
® Finished wall surface.

Sizes of zones indicated by key reference planes should be selected
from Table VI. Where controlling or reference lines bound floor or
roof soffits, deflection should be allowed for in the zone.

1.30 Vertical control: A being floor-to-ceiling height controlling
dimension; B floor and roof zone; C floor-to-floor and floor-to-roof
controlling dimension
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Table VII Planning use classes under the Town and Country Planning (use Classes) Order 1987 as amended 1991 and twice in 1992

Class

Used for the main or primary purpose

Al
Shops open to the public

(a) Selling goods retail other than hot food

(b) Post office

(c) Ticket or travel agency

(d) Take-away selling sandwiches or other cold food
(e) Hairdresser

(f) Funeral director

(g) Displaying goods for sale

(h) Hiring out domestic or personal goods or articles
(i) Washing or cleaning clothes or fabrics

(j) Receiving goods to be washed, cleaned or repaired

A2

Financial and professional services where
provided mainly to visiting members

of the public

(a) Financial services
(b) Professional services (other than health or medical services)
(c) Any other services (including use as a betting office) appropriate to provide in a shopping area

A3
Food and drink

The sale of food or drink for consumption on the premises or of hot food for consumption off the premises

BI

Business, providing the use can exist in a
residential area without detriment
because of noise, vibration, smell, fumes,
smoke, soot, ash, dust or grit

(a) An office other than a use within class A2
(b) Research and development or products or processes
(c) Any industrial process

B2
General industrial

Carrying on an industrial process other than one in class B1 or B4 to B7

B3

Deleted class

B4

Special Industrial Group B, except where
the process is carried out in association
with and adjacent to a quarry or mine

(a) Smelting, calcining, sintering or reducing ores, minerals, concentrates or mattes

(b) Converting, refining, reheating, annealing, hardening, melting, carburising, forging or casting metals or
alloys other than pressure die-casting

(c) Recovering metal from scrap or drosses or ashes

(e) Pickling or treating metal in acid

(f) Chromium plating

P_SWwwi

B5

Special Industrial Group C, except where
the process is carried out in association
with and adjacent to a quarry or mine

Jaw

(a) Burning bricks or pipes

(b) Burning lime or dolomite

(c) Producing zinc oxide, cement or alumina

(d) Foaming, crushing, screening or heating minerals or slag

(e) Processing pulverised fuel ash by heat

(f) Producing carbonate of lime or hydrated lime

(g) Producing inorganic pigments by calcining, roasting or grinding

B6
Special Industrial Group D

(a) Distilling, refining or blending oils (other than petroleum or petroleum products)

(b) Producing or using cellulose or using other pressure sprayed metal finishes (other than in vehicle repair
workshops in connection with minor repairs, or the application of plastic powder by the use of fluidised bed and
electrostatic spray techniques)

(c) Boiling linseed oil or running gum

(d) Processes involving the use of hot pitch or bitumen (except the use of bitumen in the manufacture of roofing
felt at temperatures not exceeding 220°C and also the manufacture of coated roadstone)

(e) Stoving enamelled ware

(f) Producing aliphatic esters of the lower fatty acids, butyric acid, caramel, hexamine, iodoform, napthols, resin
products (excluding plastic moulding or extrusion operations and producing plastic sheets, rods, tubes,
filaments, fibres or optical components produced by casting, calendering, moulding, shaping or extrusion),
salicylic acid or sulphonated organic compounds

(g) Producing rubber from scrap

(h) Chemical processes in which chlorphenols or chlorcresols are used as intermediates

(i) Manufacturing acetylene from calcium carbide

(j) Manufacturing, recovering or using pyridine or picolines, any methyl or ethyl amine or acrylates

B7
Special Industrial Group E

Boiling blood, chitterlings, nettlings or soap

Boiling, burning, grinding or steaming bones

Boiling or cleaning tripe

Breeding maggots from putrescible animal matter

Cleaning, adapting or treating animal hair

Curing fish

Dealing in rags and bones (including receiving, storing, sorting or manipulating rags in, or likely to become in,
an offensive condition, or any bones, rabbit skins, fat or putrescible animal products of a similar nature)
Dressing or scraping fish skins

Drying skins

Making manure from bones, fish, offal, blood, spent hops, beans or other putrescible animal or vegetable matter
Making or scraping guts

Manufacturing animal charcoal, blood albumen, candles, catgut, glue, fish oil, size or feeding stuff for animals
or poultry from meat, fish, blood, bone, feathers, fat or animal offal either in an offensive condition or subjected
to any process causing noxious or injurious effluvia

Melting, refining or extracting fat or tallow

Preparing skins for working
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Table VII (Continued)

Class

Used for the main or primary purpose

B8
Storage or distribution

Storage or as a distribution centre

Cl
Hotels and hostels

Hotel, boarding or guest house or a hostel where, in each case, no significant element of care is provided

C2
Residential institutions

Residential accommodation and care for people (other than a use within class C3)
Hospital or nursing home
Residential school, college, training centre

C3
Dwelling houses whether or not sole or
man residences

(a) For a single person or by people living together as a family, or
(b) By not more than 6 residents living together as a single household (including a household where care is
provided for residents)

D1
Non-residential institutions

(a) For any medical or health services except when attached to the residence of the consultant or practitioner
(b) Creche, day nursery, day centre

(c) For education

(d) For the display of works of art (otherwise than for sale or hire)

(e) Museum

() Public library, public reading room

(g) Public hall, exhibition hall

(h) Public worship, religious instruction

D2
Assembly and leisure

(a) Cinema

(b) Concert hall

(c) Bingo hall or casino

(d) Dance hall

(e) Swimming bath, skating rink, gymnasium, area for other indoor or outdoor sports or recreations, not
involving motorised vehicles or firearms

UNCLASSED

(a) Theatre
(b) Amusement arcade or centre, funfair

(c) Laundrette
(d) Petrol station
(e) Motor vehid| ﬁ

(f) Taxi or motd

i

(g) Scrapyard, yard for the storage or distribution of minerals or car-breaking
(h) For any work registerable under the Alkali, etc. Works Regulation Act 1906

7.06 Size of components

Coordinating and work sizes
Controlling dimensions are coordinating sizes:

® Coordinating sizes, 1.22, make allowance for fitting and joint-
ing. They represent the overlaid grid which does not usually
coincide with actual junction lines on the face of the building.
They are indicated by open arrowheads.

® Work sizes are the specified manufactured sizes (within permis-
sible deviations). They are indicated by closed arrowheads.

Tolerance and fit
Joint sizes are critical. There are graphical aids (see References) to
help reconcile all the factors affecting tolerance, such as

® Expansion and contraction

® Variability in manufactured size

® Satisfactory joint clearance range

® Variations in setting out dimensions, adjacent components, etc.

® Number of components in an assembly

® Variations in interpretation of work size from a given coordinat-
ing size.

Degree of accuracy
Designers should identify where fit is critical and where not, or
they must assess:

® Where standard sizes are appropriate and readily available
® [f some components can be made to order without a significant
cost penalty

® Whether cutting is acceptable (and the effect on performance)
® The likely order of assembly.

7.07 Boundary conditions
Some assembly and support conditions may necessitate variations
in elements to allow for:

® An extended floor slab beyond the clear span to gain a bearing
on a wall

® Reduction in size to permit the application of a finish

® An increased height of positioning to allow for building directly
off the floor slab or extending through a suspended ceiling to
reach the soffit of the floor slab.

These allowances (termed ‘boundary conditions’) should be in
multiples of 25 mm. They may be uneconomic to produce, limiting
the applications of the product to which they apply.

7.08 Dimensionally co-ordinated products

Section 5 of DD 51 lists British Standards where products are
dimensionally coordinated. Many appear in Chapter 46 of this
handbook.

8 PLANNING

8.01

In most countries of the world some permit or permission is
required for building to take place. In Britain, this involves seeking
planning permission from the local authority in whose area the



development is proposed. There are a number of circumstances
under which permission is not required, and the local authority
will, if asked, provide a certificate to that effect in each particular
case. Generally, permission will be required for:

® A building, engineering or mining operation on land,
® The material change of use of a building or land.

Building operations which affect only the interior of a building or
which do not materially affect the external appearance of a build-
ing do not generally require planning permission. The exception to
this is where works on Listed Buildings are involved. In this
instance Listed Building Consent is required for both internal and
external works, and always where demolition is involved, whether
in part or whole.

8.02 Change of use

The more common uses of buildings are classified by statute into
classes which are detailed in Table VII. Planning permission is
required for any change of use from one class to another; for
example, from a funeral directors (Alf) to a solicitor’s office
(A2b). However, some changes from one class to another can be
made without permission, e.g. from A3 to Al or A2 but not the
other way round. Changes permitted in this way are ones which
would generally constitute an environmental improvement.

8.03 Conservation areas

Certain areas, such as the centres of historic towns or areas of
particular environmental quality, are designated Conservation
Areas. The controls in these areas are generally similar to those
elsewhere, except with regard to demolition and permitted devel-
opment rights. Furthermore, where permission is required, there is
a duty that development must not harm the character or appearance

of the Conservation Area (i.e. undermine the reasons whﬂa

Conservation Areas was designated). Demolition of buildin,
parts of buildings in a Conservation Area requires Conservation
Area Consent.

8.04 Permitted development

Some categories of development enjoy permitted development
rights. This means that some development can take place without
permission from the local authority. The removal of some or all of
these rights can be undertaken by the local authority through the
issuing of an Article 4 direction. Article 4 directions are generally
made where some environmental harm would be caused if these
rights were exercised (e.g. in Conservation Areas). Consult the
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appropriate planning authority in each case to discover the local
controls. Most permitted development rights apply only to single-
family dwelling houses, and relate to such matters as garden walls,
porches, changes to windows, etc.
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ISO 1789: 1973 Modular co-ordination — storey heights and room

heights for residential buildings

ISO 2776: 1974 Modular co-ordination — co-ordinating sizes for
sets — external and internal General

I 13567-1: 1998 Technical product documentation —

Organization and naming of layers for CAD — Part 1: Overview

and principles

ISO 13567-2: 1998 Technical product documentation -

Organization and naming of layers for CAD — Part 2: Concepts,

format and codes used in construction documentation
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Organization and naming of layers for CAD — Part 3: Application

of ISO 13567-1 and ISO 13567-2

Graphical aids for tolerances and fits: handbook for manufacturers,

designers and builders, Building Research Establishment Report,

London, HMSO, 1974
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2 Basic design data: People and space

KEY POINTS:

® Certain dimensions are crucial to individual use and health

® Satisfying the average situation is unlikely to help the majority

® FEach case must be carefully considered with all classes of users,
particularly people with different disabilities, in mind

Contents

1 Introduction

2 Anthropometrics

3 Ergonomics

4 Disabled people

5 Circulation spaces
6 References

1 INTRODUCTION

In this chapter will be found basic data which are needed for the
design of most types of buildings. However, some basic matters are
dealt with in later chapters, principally the following:

® Sanitary provision and activity spaces in Chapter 5

® Requirements for vehicles in Chapter 31

® External and landscape design in Chapter 7

® Eating and drinking in other than domestic situations in
Chapter 17.

2 ANTHROPOMETRICS

2.01

Anthropometrics is the science concerned with the measurement of
humankind. Inevitably it is bound up with statistics, as people vary
considerably in most dimensions. Anthropometrics is of crucial
importance to architects as the ultimate basis of the design of most
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buildings must be the size of the people using them. Average
dimensions for British adults are given in 2.1 and 2.2, but in most
cases the use of an average dimension will not produce satisfaction
for the majority of users.

2.02 Normal distribution
When surveys are taken of adult males, for example, they show a
‘normal distribution’ curve: the traditional statistical bell shape,
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2.1 Mean average (50th percentile) dimensions of adult British males
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2.3. This shape is totally definable by the two parameters, mean
and standard deviation (SD). The mean (in this case) is the average
already discussed. For the purposes of the architect, the standard
deviation can be taken as the difference from the mean within
which 84 per cent of the population are included. The percentage
included is called the ‘percentile’, and it has become accepted
(with certain exceptions) that designers generally seek to accom-
modate those within the band between the Sth and 95th percentile —
that is, they do not attempt to satisfy the last 10 per cent of the
people. In each case it is the job of the architect to decide whether
in fact this will be acceptable.

Table II gives the principal dimensions as shown in 2.4 for men
and women, for the 5th, 50th and 95th percentiles.

When a survey of a non-cohesive group (such as of mixed-age
adolescents, or men and women together) is taken, a normal dis-
tribution curve is not obtained. We cannot predict the percentile
dimensions for these populations, and this is why the tables here
and elsewhere segregate populations into groups. Within these
groups the dimensions are calculable given the mean and the SD,
using the formula:

X(p = mean + SD x z

1610

1505

1310

2.2 Mean average (50th percentile) dimensions of adult British
females

1000

750

500

point corresponding
to 84% of men

250 70 below this height
| standard
deviation
1740 heights
mean

2.3 Normal distribution ‘bell’ curve. The y-axis plots the
numbers of men (in this example) in a group who are the
height given on the x-axis (within certain limits). In a
normal distribution the average, the mean and the median
are all equal



where: X, is the value of the dimension for
the pth percentile

z is a factor from Table I

In the tables the standard deviation is not directly given, but may
itself be calculated from the values of the 50th (or mean) and 95th
percentiles: e.g.

X(95) —mean = SD x 1.64 (the value of z for p = 95)

Example: A doorway is to be designed to accommodate 99.9 per cent
of British men. We see from Table II that the mean stature is 1740 mm
and the SD is (1855 — 1740) + 1.64 = 70. The height that will fulfil
the 99.9 per cent criterion is thus 1740 + (70 x 3.09) = 1956 mm, a
considerable increase on the value of 1855 mm which accommodates
the 95th percentile. In both cases the addition of a further 25 mm
would be necessary to allow for footwear (see Table III).

2.03 Clothing

The tables are all consistent in giving the dimensions of the
unclothed body. Increases due to clothing vary considerably but
Table III gives the normally acceptable values.

2.04 Other nationalities

Dimensional surveys taken elsewhere show considerable variations.
Table IV gives the range of stature found in various countries. For
most purposes other dimensions can be approximately derived by
proportionality with Table II, but more accurate figures can be
obtained from the References at the end of this chapter.

2.05 Children and adolescents

Statures (or equivalents) for various ages in Britain are givepr=
Table V. Here proportionality may not give sufficient accuE
and reference should be made to one of the references for other
dimensions.

Table II Dimensions of British adults
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Table I Selected p and z
values for the normal
distribution curve

P Z
0.001 —4.26
0.01 —3.72
0.1 —3.09
0.5 —2.58
1 -2.33
2 —2.05
2.5 —1.96
3 —1.88
4 —1.75
5 —1.64

10 —1.28

20 —0.84

25 —0.67

30 —0.52

40 -0.25

50 0

60 0.25

70 0.52

75 0.67

80 0.84

90 1.28

95 1.64

96 1.75

97 1.88

97.5 1.96

98 2.05

99 2.33

99.5 2.58

99.9 3.09

99.99 3.72

99.999 4.26

2.06 Elderly people

People tend to shrink slightly with age. More significantly, the

body tends to be less flexible in regard to adapting to dimensionally

unfavourable situations. It is therefore more important that design
s for elderly people where that is appropriate, accepting that

younger people may be slightly disadvantaged. Table VI gives

dimensions for people between the ages of 65 and 80.

Men Women
Percentiles Percentiles
50th 50th 95th 50th 50th  95th
Standing
1 Stature 1625 1740 1855 1505 1610 1710  95th: minimum floor to roof clearance; allow for shoes and headgear in
appropriate situations
2 Eye height 1515 1630 1745 1405 1505 1610  50th: height of visual devices, notices, etc.
3 Shoulder height 1315 1425 1535 1215 1310 1405  5th: height for maximum forward reach controls worktop height (see para. 302)
4 Elbow height 1005 1090 1180 930 1005 1085  controls worktop height (see para. 302)
5 Hand (knuckle) height 690 755 825 660 720 780  95th: maximum height of grasp points for lifting
6 Reach upwards 1925 2060 2190 1790 1905 2020  Sth: maximum height of controls; subtract 40 mm to allow for full grasp
Sitting
7 Height above seat level 850 910 965 795 850 910  95th: minimum seat to proof clearance; may need to allow for headgear
8 Eye height above seat level 735 790 845 685 740 795  50th: height of visual devices above seat level
9 Shoulder height above seat level 540 595 645 505 555 610  50th: height above seat level for maximum forward reach
10 Length from elbow to fingertip 440 475 510 400 430 460  50th: easy reach forward at table height
11 Elbow above seal level 195 245 295 185 235 280  50th: height above seat of armrests or desk tops
12 Thigh clearance 135 160 185 125 155 180  95th: space under tables
13 Top of knees, height above floor 490 545 595 455 500 540  95th: clearance under tables above floor or footrest
14 Popliteal height 395 440 490 355 400 445 50th: height of seat above floor or footrest
15 Front of abdomen to front of knees 253 325 395 245 315 385  95th: minimum forward clearance at thigh level from front of body or from
obstruction, e.g. desktop
16 Buttock — popliteal length 440 495 550 435 480 530  Sth: length of seat surface from backrest to front edge
17 Rear of buttocks to front of knees 540 595 645 520 570 620  95th: minimum forward clearance from seat back at height for highest seating
posture
18 Extended leg length 985 1070 1160 875 965 1055  Sth (less than): maximum distance of foot controls, footrest, etc. from seat back
19 Seat width 310 360 405 310 370 435 95th: width of seats, minimum distance between armrests
Sitting and standing
20 Forward grip reach 720 780 835 650 705 755  5th: maximum comfortable forward reach at shoulder level
21 Fingertip span 1655 1790 1925 1490 1605 1725  Sth: limits of lateral fingertip reach, subtract 130 mm to allow for full grasp
22 Width over elbows skimbo 865 945 1020 780 850 920  95th: lateral clearance in workspace
23 Shoulder width 420 465 510 355 395 435 95th: minimum lateral clearance in workspace above waist
24 Chest or bust depth 215 250 285 210 250 295
25 Abdominal depth 220 270 320 205 255 305
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2.4 Key dimensions listed in Table Il. These figures are based
on surveys of unclothed volunteers, and in using them
allowances should be made for the wearing of clothes and
shoes (see Table IlI). Dimension references marked o are most

commonly used
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Table III Allowance for clothing

Men Women
Shoe height 25 mm 45 mm
Hat height 75 mm 100 mm

Table IV Statures of the adults of various nationalities

Men Percentiles Women Percentiles

Sth 50th 95th 5th 50th 95th

British 1625 1740 1855 1505 1610 1710
Us 1640 1755 1870 1520 1625 1730
French 1600 1715 1830 1500 1600 1700
German 1645 1745 1845 1520 1635 1750
Swedish 1630 1740 1850 1540 1640 1740
Swiss 1535 1690 1845 1415 1590 1765
Polish 1595 1695 1795 1480 1575 1670
Japanese 1560 1655 1750 1450 1530 1610
Hong Kong Chinese 1585 1680 1775 1455 1555 1655
Indian 1535 1640 1745 1415 1515 1615

Table V Statures (or equivalents) for Britons in various age groups

Percentiles
5th 50th 95th

New-born infants 465 500 535
Infants less than 6 months old 510 600 690
Infants 6 months to 1 year old 655 715 775
Infants 1 year to 18 months 690 745 800
Infants 18 months to 2 years 780 840 900

Boys/men Girls/women

Percentiles Percentiles

Sth 50th  95th Sth 50th  95th

Children, 2 years old 850 930 1010 825 890 955
Children, 3 years old 910 990 1070 895 970 1045
Children, 4 years old 975 1050 1125 965 1050 1135
Children, 5 years old 1025 1110 1195 1015 1100 1185
Children, 6 years old 1070 1170 1270 1070 1160 1250
Children, 7 years old 1140 1230 1320 1125 1220 1315
Children, 8 years old 1180 1280 1380 1185 1280 1375
Children, 9 years old 1225 1330 1435 1220 1330 1440
Children, 10 years old 1290 1390 1490 1270 1390 1510
Children, 11 years old 1325 1430 1535 1310 1440 1570
Children, 12 years old 1360 1490 1620 1370 1500 1630
Children, 13 years old 1400 1550 1700 1430 1550 1670
Children, 14 years old 1480 1630 1780 1480 1590 1700
15 years old 1555 1690 1825 1510 1610 1710
16 years old 1620 1730 1840 1520 1620 1720
17 years old 1640 1750 1860 1520 1620 1720
18 years old 1660 1760 1860 1530 1620 1710
Aged 19-25 1640 1760 1880 1520 1620 1720
Aged 19-45 1635 1745 1860 1515 1615 1715
Aged 19-65 1625 1740 1855 1505 1610 1710
Aged 45-65 1610 1720 1830 1495 1595 1695
Aged 65-85 1575 1685 1790 1475 1570 1670
Elderly people 1515 1640 1765 1400 1515

3 ERGONOMICS

3.01

This is the discipline that deals with the dimensions of people at
work, including activities not directly connected with earning a
living. Such matters as the space required by people using motor-
cars, flying aeroplanes and operating machinery come under this
heading. Many of the dimensions required for this will be found in
Table II.



Table VI Dimensions for British people aged 65 to 80

Women
Percentiles

Men
Percentiles

S5th  50th 95th 5th  50th 95th

Standing
1 Stature 1575 1685 1790 1475 1570 1670
2 Eye height 1470 1575 1685 1375 1475 1570
3 Shoulder height 1280 1380 1480 1190 1280 1375
4 Elbow height 975 895 975 740 810 875
5 Hand (knuckle) height 670 730 795 645 705 760
6 Reach upwards 1840 1965 2090 1725 1835 1950
Sitting
7 Height above seat level 815 875 930 750 815 885
8 Eye height above seat level 705 760 815 645 710 770
9 Shoulder height above seat level 520 570 625 475 535 590
10 Length from elbow to fingertip 425 460 490 390 420 450
11 Elbow above seat level 175 220 270 165 210 260
12 Thigh clearance 125 150 175 115 145 170
13 Top of knees, height above floor 480 525 575 455 500 540
14 Popliteal height 385 425 470 355 395 440
15 Front of abdomen to front of knees 210 280 350 325 295 365
16 Buttock — popliteal length 430 485 535 430 480 525
17 Rear of buttocks to front of knees 530 580 625 520 565 615
19 Seat width 305 350 395 310 370 430
Sitting and standing
20 Forward grip reach 700 755 805 640 685 735
21 Fingertip span 1605 1735 1860 1460 1570 1685

23 Shoulder width 400 445 485 345 385 380

3.02 Worktop heights

The most common ailment after the common cold is probably the
‘bad back’. Many believe that this can be caused by working on a
surface that is too low, causing stooping. Both when standing and
sitting to work, it is important that the worktop should be as
follows:

Basic design data: People and space 2-5

women aged
65-80

90
80
all men

60
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all women

percentage reasonably comfortable

| |
1000 1100

worktop heights

|
900

2.5 Graphs of percentages comfortable at each worktop height.
These assume that the worktop is between 50 mm above and
100 mm below elbow height, and that shoes are worn

further worsens the situation. It is recommended that sink surrounds
should be fitted at least 75 mm above normal worktop height.

3.04 Serveries

A particular type of standing worktop is a counter, 2.6. This can be
in a shop, restaurant or public house, or be a reception counter in an
office or a hotel. There is often no good reason why the same
height is needed on each side, and it is common for the non-public
side to be higher than the other. Details of such can be found in the
appropriate specialist chapters.

3.04 Sitting worktops

® For manipulative tasks involving moderate degrees of m agaztionally, writing desks are standard in height at 710 mm, 2.7.

force and precision: between 50 and 100mm below el
height of the person concerned
® For delicate tasks: between 50 and 100 mm above elbow height
® For heavy tasks, particularly those involving downward pres-
sure on the workpiece: between 100 and 300 mm below elbow
height.

3.02 Standing worktops

Worktops at which people stand are found in factories and in the
home kitchen. Since women are generally shorter in stature than
men, the heights of these respective surfaces have tended to rein-
force the traditional roles of the sexes: factory worktops at
1050 mm being seen as too high for many women and kitchen
worktops at 900 mm (or lower) being too low for men. It is possible
in factories to provide small moveable platforms to assist women
workers, but this type of solution is not available where the work-
top is too low for the user.

In 2.5 the percentage comfortable at each worktop height is
plotted assuming that the users are wearing shoes and comfort is
achieved with tops between 50 mm above elbow height and
100 mm lower. It can be seen that the standard kitchen worktop
height of 900 mm actually seems to suit no-one. 850 mm would be
a good height where only elderly women are likely to use it. The
surprising thing is that 900 mm is uncomfortable for 84 per cent of
all women! 1000 mm is ideal for most women, but only for 40 per
cent of men. The traditional men’s height of 1050 mm appears to
satisfy both 76 per cent of men and 84 per cent of women.

3.03 Sink heights

One of the most common domestic chores is washing up. It is
customary for sinks to be set into worktops, or fitted with their rims
level with them. Since the effective working surface in this case is the
base of the sink, usually about 100 mm lower than the rim, this

s for typewriters and word processors (where the working
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2.7 Sitting worktop
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surface is the top of the keyboard) are available 30 mm lower.
Chairs for sitting workers are now by legislation required to pro-
vide for vertical adjustment so that each individual can find the
right relationship with the worktop. However, it is important that
the feet remain in contact with the ground, and where this is not
possible, footrests should be provided.

3.05 Computer work stations

Many office workers now work with visual display units (VDUs),
and these introduce further requirements for comfortable and
healthy working. People often find working at a screen tiring to
the eyes. 2.8 gives the recommended dimensions for minimising
fatigue; some people may need special spectacles. Most VDUs are
placed at or above eye level so that normal bifocals do not help.
Opticians are now used to supplying ‘intermediate’ spectacles with
the normal bifocal facility for viewing the keyboard and material
on the desk, with the upper part allowing focus on the near dis-
tance. This permits the VDU to be placed between 900 to 1000 mm
distant from the user.

viewing distance
refer [t822] 2.8b
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2.8 b Viewing distance

Daw

3.06 Storage

Two of the commonest operations at work and in the home is the
stowage and retrieval of items into and from storage. 2.9 shows the
recommended heights for various storage areas for general use;
2.10 gives particular requirements where elderly people are
concerned.

3.07 Maintenance

Buildings and the services and plant therein need constant main-
tenance. Something frequently forgotten is the need for easy access
to certain areas. It is reasonable to assume that people employed on
maintenance work will be sufficiently agile and not greatly above
average size. The dimensions shown in 2.11 to 2.18 are therefore
less than would be required for use by the general public.

accessibility
83%

accessibility
50%

- inaccessible
@ not easily accessible
% accessible

I:l easily accessible
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fixed adjustable wall
shelves unit shelves
pull-out base
a Zones of accessibility unit shelves

b Frequently needed
articles

4900
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d Less frequently needed
articles lower

¢ Less frequently needed
articles higher

2.9 Accessibility of storage
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2.10 Accessibility of storage used by elderly people
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2.12 Service accesses 2.14 Service access: catwalk 2.15 Service access: stairs
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2.16 Service access: ramps

angle
\

recommended for angles 50° to 75°
handrails are required on both sides if risers are not
left open or if there are no side walls
widths: 500 mm to 600 mm with handrails
600 mm min between side walls

angle W(mm) Q(mm)
50°-55° | 1620°-1570° | 880
57°—-60° | 1500°—1450° | 900
63°—66° | 1370°-1320° | 910
69°—72° | 1270°-1200° | 920
74°—77° | 1150°-1050° | 950

recommended riser 180 mm to 250 mm
tread 75 mm to 150 mm
45 mm diam max for handrail

2.17 Service access: step ladders

4 DISABLED PEOPLE

4.01

At any one time about 8 per cent of people in Britain are in one way
or another disabled. The principal disabilities of concern to the
architect are those that mean the person has to use a wheelchair for
most or all of the time. That person is handicapped by this in two
significant ways: first, the eyes and arms are permanently at sitting
rather than standing level, and second, the wheelchair itself takes
up to five times the space needed by an ambulant person. While
people in wheelchairs constitute only about one quarter of one per
cent of the population, society has rightly decided that the design of
most buildings should take their needs into account.

There are other forms of disability that are of importance to the
building designer. People on crutches can be disadvantaged by
ramps provided for wheelchairs, and all ramps should normally
be paralleled by steps. Provision for blind people needs to be made

Da

\ZG _ \ZG
900 900
R
80
LW w
ngle
150
Vertical Inclined

generally suitable for vertical movements

from 75° to 90° ladder frame should

extend 900 mm above platform

widths: 380 mm min, 450 mm desirable
600 mm min between side walls

150 mm toe space

angle R(mm) W(mm)
75.0° 330 1150
78.0° 335 1050
80.5° 340 1000
83.0° 350 950
85.0° 360 900
87.5° 370 850
90.0° 380 max 800
300 min

provide back guard over 6000 mm high

2.18 Service access: rung ladders

in the design of signs, raised letters being preferable to Braille,
articularly in lifts. Lifts should ideally provide audible as well as
(¥l indication of floor level.
Chapter 44 of this Handbook described inclusion design in
greater detail.

4.02 People in wheelchairs
Wheelchairs are of three main types:

® Manually self-propelled
® Propelled by motor
® Propelled by attendant.

It is the manually self-propelled chair that is used by most active
disabled people, and needs to be routinely catered for in buildings.
2.19 gives the dimensions relevant to this type of chair, and 2.20
and 2.21 has dimensions of men and women in such a chair.

4.03 Ramps

The most common provision made for wheelchairs is a ramp.
However, most such ramps are difficult to use, both in mounting
and in descending. Except for very short ramps (less than 0.5 m)
they should be no steeper than 8 per cent (preferably 6 per cent)
and unbroken lengths of ramp no longer than 10 m. For a rise of
only 650 mm, therefore, a good ramp would take up a considerable
area, 2.22. The use of a chair lift or of ordinary lifts is therefore
often preferable to a ramp, although these suffer from the need for
adequate maintenance, and problems arise when they break down.
Details of lifts designed for use by elderly and disabled people are
given in Chapter 5.

4.04 Width of corridors

The other necessity for wheelchair users is adequate width and
design of corridors and doorways. The width of a corridor should
not be less than 900 mm for a self-propelled wheelchair, or 1.8 m if
two wheelchairs are likely to want to pass each other, 2.23 to 2.26.



Basic design data: People and space 2-9

o
~
—
435 |
Q L o
@
© —1|<
[ - —JII__I.Q
2.19 DSS model 8G wheelchair, a common type 1075
6001 reach over
I~ 400 high table |
head height
| eye level

; D IWeight -

595} reach over_|
400 J low table

1435
1330
1235

thigh level at chair Q
obstruction o)

1220

own
[se @)
233
-
383
o
N © © 33
© o
foot height

vertical reach

oblique vertical reach

forward vertical reach

C
sitting erect S
650 8
w9 600 2
~a sitting back s 0o
=< 725 @ Lo 28
675 ] —
—11 420 L S
460 -
knuckle chair seat mean
2.20 Dimensi()‘ns of different p.ercent.iles of adult . height 185 &
male wheelchair users. These dimensions and those in 215
2.21 relate to people who use standard wheelchairs 83 g
and have no major impairment of upper limbs. T ®
Figures are given for 95th, 50th and 5th percentiles 1

or two of these



2-10 Basic design data: People and space

900
forwe:lr7doreach over low table, T'_ min 760 —1
maximum

255

head height __ 9gp —4over low table,
comfortable
shoulder
§ § g thigh
S
0 O
o o
— O
Yol Yol
38
foot height 2.23 Forward movement for
self-propelled wheelchair
high reach
oblique reach
forward reach
/f eye height
/ point of obstruction
|
575, 535 (erect) | _....
108 650, 610 (back) —fsitting
o< W
— ON
vwo IO
D — ~
Daew
knuckle seat height~
height
wn
= ~
< <
<

2.24 Forward movement for

2.21 Dimensions of adult female wheelchair users. Figures are wheelchair with attendant

given for 95th, 50th and 5th percentiles or two of these

i 1700 ;

2.25 Passing place for two wheelchairs
2.22 Wheelchair ramp of rise 650 mm with attendants
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2.26 Passing place for two self-propelled wheelchairs

1700

large chair

standard chair:

front propelling
wheels

1245

B

-

indoor chair: model 1
front propelling wheels

2.27 Wheelchair turning circles
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2.28 Wheelchair forward turn through 90°

l—‘1400— 1250 min‘—]

1800

D aMV Wheelchair turn through 180°

4.05 Turning space
Most wheelchairs require a space 1.4 m square to turn around. This
determines the minimum size of lift cars and circulation spaces in
rooms.

Turning circles for manceuvering in various ways are shown in
2.27 to 2.29.

4.06 Doorways

Since the minimum clear opening required is 750 mm, the standard
800mm (coordinating size) doorset is not wide enough (clear
opening 670 mm); a minimum 900 mm set should be used in
most buildings. External doors should preferably be 1000 mm,
although the 900 mm size has a clear opening just wide enough
for most chairs. 2.30 illustrates wheelchairs using doorways.

Where a door opens off a corridor, it may be difficult for a
wheelchair to turn sufficiently to go through a minimum width
doorway unless the corridor is wide enough. 2.31 indicates pre-
ferred widths of opening for various corridor widths.

Where double or single swing doors are used these can be
difficult for wheelchair users to open. In certain circumstances,
sliding doors can be easiest and are often fitted in housing con-
verted or specially built for wheelchair users.

In blocks of flats, offices, etc. the entrance doors are frequently
heavy with strong springs to combat the effects of wind. These are
not only difficult for wheelchair users, but often also for elderly,
ambulant disabled and even people with prams. Consideration
should be given to fitting such doors with mechanical opening
and closing systems.

Other doors often give problems to people in wheelchairs and
elderly people with limited strength. The doors to lavatories
designed for disabled people can be particularly difficult. As a
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2.30 Wheelchairs negotiating various doorways
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2.31 Width of doorways opening off narrow corridors

1200

rule, the force required to open such a door should not exceed 35 N
(based on a French standard).

4.07 People on crutches
2.32 gives generally accepted dimensions for a person using
crutches. However, such people vary greatly. Most people use
them for a short time following an accident, and will be inexpert
in their use. Users fall into two broad groups: those who have some
use of both legs and feet, and those who have use of only one leg.
The former can usually negotiate most obstacles such as steps and
staircases. However, those who can use only one leg require a
handhold wherever there are steps, even a single step at a building
threshold. There is little need for this to be provided for them on
both sides as two good arms are needed to use crutches. However,
elderly people may also need handholds, and many of these are
only able to use one of their hands.

Crutch users often find ramps more of a problem than steps.
Ideally, all wheelchair ramps should be adjacent to supplementary
steps as in 2.22.

4.08 People with other mobility impairments
Dimensions of people using walking sticks and walking frames are
given in 2.33 and 2.34.
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2.34 Person using walking frame

4.09 Large people

Pregnant women are not usually greatly disadvantaged except that
stairs can be very tiring. There are a very small number of people
who are so large that it is difficult to pass through a narrow door-
way. A single door other than a cupboard should not be narrower
than a 800 mm doorset with a clear opening width of 670 mm.
In certain buildings such as football stadia, deliberately narrow
doorways are used to ensure control over entry. In these cases, and
also where turnstiles are used, additional provision for large people
should be made.

Problems may also arise where there is fixed seating as,
for example, in a theatre. A very small number of oversize
seats or benches could be provided, or a loose seat of appro-
priate size could be used in a position normally occupied by a
wheelchair.
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5 CIRCULATION SPACES

5.01

Many aspects of internal circulation derive from regulations con-
cerned with fire safety. These are covered in Chapter 42.
Increasingly, others relate to the needs of disabled people.

For lifts and escalators see Chapter 5.

As a guide to assessing space allowances, the areas listed in
Table VII may be used: these include requirements for both the
activity and the associated circulation. Waiting areas are given in
Table VIII and the flow capacities of corridors and staircases in
Table IX.

5.02 Corridors

The properties of various corridor widths are shown in 2.35. Some
examples of space allowances from Germany are given in 2.36 to
2.39.In 2.40 to 2.48 a variety of other corridor users are shown, and
2.49 details a number of obstructions commonly found in corri-
dors, and for which additional width may need to be allowed for.

5.02 Internal stairs

Definitions of terms used in relation to staircases are shown in
2.50. The preferred form and dimensions of steps for ambulant
disabled and elderly people are shown in 2.51. The formula for
most staircases of twice the rise plus the going lies between 600
and 630 mm will give a suitable relationship. The rise should not
exceed 190 mm, and the going should not be less than 250 mm.

Table VII Minimum areas per person in various types of buildings

Occupancy Area per person (m?)

0.46 m> (based on movable seats, usually
armless, 450 mm centre to centre; with fixed
sealing at 500 mm centre to centre will
increase to about 0.6 m?)

0.55m” to 0.9 m”

0.9m” to 1.1 m?

4.6m” to 7.0 m? (including upper floors of
department stores except special sales areas)
Department stores, bazaars or 0.9m’ (including counters, etc.)

bargain sales areas 0.46 m” (gangway areas only)

Offices 9.3m’ (excluding stairs and lavatories)
Factories 7m?

Dance halls
Restaurants (dining areas)
Retail shops and showrooms

Table VIII Area per person to be allowed in various circulation areas

Occupancy Area per person (m?)

Overall allowance for public areas in public-handling 23t02.8
buildings

Waiting areas, allowing 50 per cent seating, 50 per 1.1to 1.4
cent standing without baggage, allowing cross-
flows (e.g. airport lounge)

Waiting areas, 25 per cent seating, 75 per cent 0.65 to 0.9
standing, without serious cross-flows (e.g. waiting
rooms, single access)

Waiting areas, 100 per cent standing, no cross-flows 0.5 to 0.65
(e.g. lift lobby)

Circulating people in corridors, reduced to halt by 0.2

obstruction
Standing people under very crowded conditions —
acceptable temporary densities

Lift car capacities:
0.2m? (four-person car);
0.3m? (33-person car)

Table IX Flow capacities of corridors and staircases

General design purposes

People moving at good walking pace (1.3 m/s)
People moving at a shuffle (0.4 to 0.9 m/s)
People at a standstill due to obstruction

0.8 m? per person
3.7m? per person
0.27-0.37 m’ per person
0.2m? per person
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2.40 Space for various body positions
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2.43 Person with small child 2.45 Person with pushchair 2.48 Single queue no baggage
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2.50 Definitions of staircase terms
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2.51 Preferred form and dimensions of steps for elderly and
ambulant disabled people
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Table X Regulations for internal steps and staircases

Building Maximum Minimum  Maximum  Minimum Minimum Maximum clear Maximum rise
Regulation pitch rise (mm) rise (mm)  going (mm) going (mm)  width (mm) per flight
K1.3 Private stair 42° 155 220 220 260

165 200 223 300
K1.3 Institutional or assembly building with 35.7° 135 180 250 340 800 for 50 people 16 risers
B3.15 floor area less than 100 m? 900 for 100 people
K1.3 Institutional and assembly stair 32.7° 135 180 280 340 1100 for 220 people
B3.15 plus 5 mm per person

more than 220
M2.21 Buildings in which provision for 34.2° 170 250 1000 1800 mm
disabled people is mandatory

B2.30 Common stair 37.2° 150 190 250 320 1000"
B2.30 Common stair also a firefighting stair 37.2° 150 190 250 320 1100*
K1.3 Other 37.2° 150 190 250 320

* Width in these cases may be encroached by stringers up to 30 mm and handrails up to 100 mm.

Table XI Design of staircases

This table is constructed on the following bases: Rise r is between 75 mm minimum and 220 mm maximum. Going g is greater than 220 mm minimum. In each box the
figures represent: Twice the rise plus the going (2r + g) between 600 and 660 mm.

The angle of pitch (tan~' 1/g) less than 40° and more than 30°. Shaded boxes indicate pitch angles greater than 35° which are less suitable for elderly and disabled people
The design of staircases is under almost constant discussion. Refer to parts K and M for detailed guidance. Many designers believe that not exceeding 12 consecutive risers
represents good practice for non-residential work

Going g
Floor-to-floor No of risers rise r
220 230 240 250 260 270 280 290 300
2500 13 192.3 655
35.5°
14 178.6 607 617 627 637 647 657
35.5° 34.5° 33.5° 32.5° 31.6° 30.8°
15 166.7 603 613 623
31.7° 30.8° 29.9°
2600 13 200.0
14 185.7 641 651 661
34.5° 33.6° 32.6°
15 173.3 597 607 617 627 637 647
34.7° 33.7° 32.7° 31.8° 30.9° 30.0°
16 162.5 605
30.1°
2700 14 192.9 656
35.5°
15 180.0 630 640 650 660
33.7° 32.7° 31.8° 31.0°
16 168.8 598 608 618 628
33.0° 32.0° 31.1° 30.2°
17 158.8 598
29.6°
2300 14 200.0
15 186.7 643 653
34.7° 33.7°
16 175.0 600 610 620 630 640 650
35.0° 33.9° 32.9° 32.0° 31.1° 30.3°
17 164.7 599 609 619
32.4° 31.4° 30.5°
2900 15 1933
16 181.2 642 652
32.9° 32.0°
17 170.6 601 611 621 631
33.3° 32.3° 31.4° 30.5°
18 161.1 602
29.2°
3000 15 200.0
16 187.5 645 655
34.8° 33.8°
17 176.5 603 613 623 633 643 653
35.2° 34.2° 33.2° 32.2° 31.3° 30.5°
18 166.7 603 613 623

31.7° 30.8° 29.9°
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Building Regulations allow that twice the rise plus the going
may be between 550 and 700 mm, and permits rises of up to
220mm and goings of minimum 220 mm in private stairs. One
Continental source recommends that twice the rise plus the going
should be between 630 and 660 mm.

Table X summarises the various statutory requirements for
internal staircases. Table XI covers the design of common types
of staircases. External stairs and steps should not be designed to
internal standards, as they will often appear to be precipitous. See
Chapter 6 for these.

2.52 to 2.57 show examples of different types of staircases, and
2.58 illustrates the moving of a wardrobe up a typical stair.

|

—2600 f—f

—2100—l

4200

2.52 Straight flight staircase

——2275 —

3000 1150 1

+-900+

900+

2.53 Staircase with a short L at the top

1260 —

e

— 2700 f— f —}

—1400-‘

900 1+1320—

2580

2580

2.54 Staircase with 90° turn at half-height

5.03 Handrails and balustrades

All staircases and steps should have handrails. If the staircase is
less than 1 m wide they are not mandatory on both sides, but should
if possible be so provided to allow for arthritic hands. The top of
the handrail should be between 900 and 1000 mm above the pitch
line, and of a design to facilitate proper gripping. It is important,
particularly for users of crutches, that they should extend at least
one tread depth beyond the last riser at both top and bottom of each
flight. In a multi-flight staircase, the handrails should be as

! &
& g g
1 S
560 ‘
3870

l &

2 S
L landing

2.55 Staircase with short Ls at top and bottom
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2.56 Staircase around a square well
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2.57 Dog-leg staircase
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2.58 Moving a double wardrobe up a staircase, showing
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Where there are likely to be small children, an additional
handrail at about 425 mm high may be provided. Care should
be taken to avoid designs that facilitate climbing over balus-
trades. Open wells should be protected by walls or balustrades
at least 900 mm high.

6 REFERENCES
Official publications
The Building Regulations 1991, approved document B, fire safety,
HMSO, 1992
The Building Regulations 1991, approved document K, stairs,
ramps and guards, HMSO, 1992
The Building Regulations 1991, approved document M, access and
facilities for disabled people, HMSO, 1992
British Standards
BS 4467: 1991 Guide to dimensions in designing for elderly
people, BSI, 1991
BS 5459 Specification for performance requirements and tests for
office furniture:

Part 1: 1977 Desks and tables, BSI, 1977

Part 2: 1990 Office seating, BSI, 1990
BS 5619: 1978 Code of practice for design of housing for the
convenience of disabled people, BSI, 1978
BS 5810: 1979 Code of practice for access for the disabled to
buildings, BSI, 1979
BS 6180: 1995 Code of practice for barriers in and about build-
ings, BSI, 1995
BS 7179: Part 5: 1990 Ergonomics of design and use of visual display
terminals in offices, specifications for VDT workstation, BSI, 1990
Other publications
PD 6523: 1989 Information on access to and movement within and
around buildings and on certain facilities for disabled people,

,J;) aWon, BSI, 1989
minimum headroom, clearance, handrail height. Going 215 mi, J Randolph Cary, How to Create Interiors for the Disabled,

rise 190 mm

continuous as possible to assist blind people; they will deduce
that a break in the rail indicates a doorway or other way off
the stairs.

New York, Pantheon Books, 1978

Niels Diffrient, Alvin R. Tilley and Joan C. Bardagjy, Humanscale
1/2/3, a portfolio of information, Cambridge Massachusetts, MIT
Press, 1974

Henry Dreyfuss, The Measure of Man, Human Factors in Design,
2nd edn, New York, Whitney Library of Design, 1967



This page irftchgpyAdy left blank



3 Practice management

David Littlefield

Architectural writer
Director of architectural IT firm Evolve Consultancy

KEY POINT:
® Staff are the most valuable asset of any architectural organisation
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1 INTRODUCTION

Managing and maintaining an architecture practice is a demanding
enterprise, requiring sound administration and management skills
as well as design acumen. Practices need to take notice of employ-
ment law as well as building codes, and financial imperatives are
just as significant as aesthetic ones. Finally, computing has revo-
lutionised the practice of architecture over the last decade.

2 RECRUITING AND MANAGING STAFF

2.01

It has long been a cliche that staff represent the most valuable

of any business. That is true if you have the right staff. Do not
employ an architect if you need only a technician. Employing
architects merely through force of habit can lead to frustrated
employees and needlessly inflated wage bills. It is not unheard of
for a successful architectural practice to employ twice as many
technicians as architects.

2.02 Consultants, contractors and agency staff

Taking on staff is a major undertaking, and many architects prefer
to stay small simply to absolve themselves from the responsibility
of it. One option is to engage people as consultants, which both
simplifies and reduces the tax overhead; also, this style of employ-
ment allows a business to test someone out before offering them a
full-time position. Contractors are particularly useful to help prac-
tices cope with sudden workload bulges, and recruitment agencies
are only too happy to supply them; however, charges for agency
staff can be considerable — 10-15% of the first year’s salary.

2.03 Legal responsibilities
Employing staff also brings legal responsibilities; bodies such as
the Chartered Institute of Personnel and Development and the
website  www.compactlaw.co.uk are helpful in this regard.
Briefly, employers need to abide by legislation governing equal
opportunities, working hours and employment protection. Working
Time Regulations place a ceiling of 48h on the working week,
unless an employee declares in writing that they wish to work
beyond this limit. Furthermore, the Employment Rights Act
(1996) opens employers up to heavy financial penalties if they
are found, by Employment Tribunals, to be in breach of the law.
Unfair dismissal, for example, can cost an employer £55,000.
The simplest way to deal with the law is to be fair and transpar-
ent in all employment-related matters. Recruitment decisions
should be seen that they have been taken against clear and

objective criteria; and the same applies to cases of dismissal or
redundancy (‘last in, first out’ was once seen as a legitimate policy,
although the outlawing of age discrimination has brought this into
question, as ‘last in” might also be the most youthful). Put every-
thing in writing. Provide employees with an unambiguous contract
of employment which includes the following: rates of pay, working
hours, holiday entitlement, disciplinary procedures and a job
description. Importantly, seriously entertain the idea of introducing
flexible working practices if an employee makes a request.

2.04 Employee satisfaction

Beyond the legal contract, there is also the ‘psychological contract’ —
an unspoken agreement about the expectations of employer and
employee. This can include rather subtle expectations — hopes of
stimulation, satisfaction, a creative environment, early responsibility,
career advancement and so on. A mismatch between expectations
and reality can cause resentment, low morale and high staff turnover.

2.05 Practice management

Large practices employ their own full-time personnel specialists,
but this will be beyond the means of small and medium-sized
firms. Any practice beyond the size of three or four people will

a fit from employing a part-time practice manager, even for just

one day a week.

3 ADMINISTRATION

3.01

Administration — covering everything from invoicing, timesheets,
payroll, archiving and contact management — is crucial the efficiency
(even profitability) of any architectural practice. The signature of a
good administration system is being able to conduct an ‘audit trail’,
which means being able to find out who did what and when they did it.

3.02 Information management
A database of key project information is essential. Once in place,
the database can help a practice quickly assess itself against a range
of key performance indicators: cost-efficient projects, profitable
sectors, productive teams, reliable suppliers and so on. Also, data-
bases allow a practice to rapidly put together a bid for work; by
retrieving data from past projects, a convincing, detailed and
customised document can be delivered within a day or two.
Importantly, different administration systems should be inte-
grated as far as possible. Larger practices have invested huge
sums in systems which bring together drawings, document tem-
plates, supplier information, project management stages and even
payroll information. The result is that practices develop an efficient
and predictable way of working, that they can easily prove their
value to a client, that invoices are chased when appropriate and that
official documentation is written to pre-determined standards.

4 INCOME

4.01 Fee structure

Every practice needs a fee structure. Fees are generated in one of

two ways, either as a percentage of contract value (a figure which
3-1
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diminishes as the value grows) or as an hourly rate. Generally,
practices will charge different amounts according to the level (and
perceived value) of staff, and there will be a sliding scale covering
partners/directors, senior associates, associates, job architects and
students. Fees may also vary to match the job.

4.02 Negotiating fees

When negotiating fees, never feel sorry for the client, even if you
like them. If a client likes the quality of your design, or even just
your general approach, the chances are they will pay for it. Fees are
only a very small part of the overall cost, which is worth pointing
out if fees become the subject of negotiation. Generally, domestic
clients negotiate less than commercial clients. Unless it is your first
job and you need something for your portfolio, there is little point
in reducing your fees to a level at which the job becomes
unprofitable.

5 HEIRARCHY

5.01

Unless a senior-level architect wants to become a full-time man-
ager and keep only a passing interest in design work, they need to
hand the responsibility for day-to-day administrative matters over
to specialist staff. In medium to large practice, specialists are
employed to handle technical issues such as office management,
human resources, marketing and IT, leaving directors to look for
new business, handle clients and oversee design output at a strate-
gic level, via regular design reviews and corporate crits. Directors
of large practices may spend no more than 25% of their time on
design-related matters.

5.02 Pyramid structure

For most practices a traditional pyramidal hierarchy provides a
structure which, as well as fostering both stability and certainty,
can survive periods of growth and contraction relatively intact. The
whole point of a hierarchy is simple; it is there to facilitate the
efficient running of the business, not to indulge the ambitions of
individuals. The further up the hierarchy one moves, the more
strategic the role. Terminology may vary but, broadly, this means
installing a board of directors, including a chairman and chief
executive. There may even be a non-executive director or two,
someone from outside the industry who is recruited to provide
advice rather than assume management responsibilities.

Ideally, each director will assume responsibility for a specific
issue (HR, IT, etc.) to which full-time specialist managers will
report. Well-qualified, non-architectural support staff, like HR
(which covers functions like payroll, recruitment, employment
policy, training and equal opportunities) might well be taken on
at fairly senior level, especially if these employees are to be given
some sort of strategic voice.

5.03 Flat management structure

The alternative to a centralised pyramidal hierarchy is the flat
management structure, perhaps even comprising equal partners
who manage their own affairs, recruit their own staff, bring in
their own work and pool their earnings. This brand of practice
will have no single voice or leader. The danger with flat manage-
ment structures, however, is that decision-making can be slow and
frustrating, and there is less clarity about where the buck stops.
Also, practices which operate in this way need to recruit/coach a
special breed of person, someone who is competitive enough to
make it to the top table, but restrained enough to resist the tempta-
tion to dominate.

Daw
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KEY POINTS:

® Clear communication with clients from the beginning of the
project is vital

® Changes made later in the project are more difficult and more
costly to implement than those made at an earlier stage

® Maintenance and operational costs of a building dwarf the
construction costs

® Whole life costing is a valuable tool to enhance decision mak-
ing, but can be heavily influenced by decisions on time-span and
discounted cash flow
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1 INTRODUCTION

1.01 Cost and value

This chapter examines the relationship between cost and value in
construction projects, and discusses why architects should pay
particular attention to their client’s budgetary constraints. It also
describes the degree of risk which clients accept when undertaking
construction projects, and the steps which designers can take to
mitigate these risks. In describing the estimating and cost-planning
process, it explains the discipline of the cost-planning process, and
the importance of the achievement of an appropriate level of fixity
of design and specification at the conclusion of each RIBA project
stage. It also outlines the information that is available to cost
consultants in preparing estimates at different projects stages, and
the degree of certainty that can be attached to these estimates.

1.02 Relationship between cost elements

Capital costs are of course only one aspect of construction eco-
nomics, and recent research has been carried out by Constructing
Excellence in the Built Environment (CeBe) into the operational
costs of buildings. Their findings, published in the report Be
Valuable, identifies a 1:3:35 relationship in the order of magnitude
of capital, operational and occupational costs for a typical
mechanically ventilated office building.

1.03 Occupation costs

The existence of this relationship suggests that expenditure on
design and construction can have significant leverage relative to
the costs of occupation. For example, appropriate investment in
design and construction could potentially have a significant and
valuable impact on the productivity of building occupiers. With
many buildings procured by the public sector on the basis of
design, build and operate arrangements such LIFT, used for pri-
mary healthcare, whole life costing is being taken far more
seriously today than hitherto. Furthermore, with the growing

significance of the sustainability agenda, concerned with managing
energy consumption, carbon emissions and other environmental
impacts, opportunities to invest to save energy and to mitigate
environmental impacts are taken increasingly seriously.

2 WHY ARE CONSTRUCTION COSTS SO IMPORTANT?

2.01

Very few clients have the luxury of an unlimited budget, and even
with generous funding, all clients will want to make sure that the
proposed design solution represents the best way of meeting their
purpose and that their investment makes the best use of finite
resources.

Financial discipline on a project does not mean that budgets have to
be unrealistically tight. However, it does mean that the client’s invest-
ment should be managed responsibly by the project team to focus on
elements, which relate specifically to the client’s value criteria.
Typical value criteria influencing projects are discussed below.

2.02 The value agenda

For many buildings, particularly those constructed for commercial
markets, the client’s principal measure of worth is the building’s
exchange value, typically measured by rental or sales revenue.

amange value is used by clients in investment appraisals to deter-

whether projects are financially viable. In effect, exchange
value determines the ‘bottom line’ of most schemes. Exchange value
is generally defined by third parties and, particularly in commercial
property markets, it is often difficult to secure a premium valuation
for innovation. As a result, clients may have surprisingly little room
for manoeuvre in setting their construction budgets. Exchange value
issues can affect public sector projects too. Many public sector
clients, including the NHS, operate internal marketplaces where
facilities are ‘bought’ — using the volume of demand to establish
the size and quality of the building that can be afforded.

2.03 Non-financial values

Value is of course not just about financial considerations and there
are many other ways in which buildings contribute benefits to their
owners, occupiers and neighbours. Some of the sources of these are
listed below:

® Operational value. The benefits generated through the occupa-
tion and use of the building, which might include greater staff
productivity, or improved educational outcomes associated with
a new school.

® Social value. The broader benefits to society of a development,
which might include local residents feeling more secure in their
neighbourhood following the completion of an urban realm
improvement project.

® Brand value. Messages communicated by a building which are
derived from its design, and which reflect positively on the occu-
pier. The Wessex Water HQ is a good example of this benefit.

® Civic value. The contribution that a development can make to a
neighbourhood in terms of physical improvement to the quality
of the building fabric, public realm and so on, this benefit is
secured by all users of the neighbourhood.

® Esteem value. The reflected prestige that neighbouring buildings
can secure from proximity to a high-quality development, be it

4-1



4-2 Capital and whole life costs of buildings

Tate Modern or a major redevelopment scheme such as Paradise
Street in Liverpool, this is secured by owners and occupiers of the
neighbouring buildings and may in turn be reflected in an
increase in the exchange value of the neighbouring buildings.

Whilst not all of these sources of value have an immediate
financial dimension, all require a focused and disciplined approach
by the design team to concentrate effort and investment on aspects
of the design which maximise the client’s, end users’ and wider
community benefits, without compromising the fundamental
financial viability of the project.

3 CONSTRUCTION RISKS AND THEIR MITIGATION

3.01

Samuel Johnson famously wrote that ‘to build is to be robbed’. Facing
the same challenges, but with the benefit of hindsight, Pope Pius II
praised his architect for ‘lying about the costs...” following budget
overruns on the building of Pienza Cathedral, which threatened at the
time to bankrupt the Vatican. Both of these experiences suggest that
clients have been and continue to be exposed to a significant degree of
cost risk when undertaking construction projects. Invariably, they also
pick up much of the financial consequences of decisions, omissions
and mistakes made by others working on their behalf. Decisions made
at the outset of a project: investing in land, selecting one project
opportunity in favour of others; confirming a brief; or establishing
project governance could all potentially have a substantial impact on
project outcomes, and as a result carry significant risk. Unfortunately,
many of these early decisions have to be made without the benefit of a
considered design response and may, as a result, be sub-optimal.
Whilst it is important that advice given to clients early in a project
should give the team some ‘wiggle room’ to develop a preferred
solution, it is also important to work within project disciplines once
these are established. Effective teamwork during the design dev
ment process between the designer and cost consultant can helig=#0
mitigate many of these potential risks.

3.02 Design stages

As a client’s brief and concept designs are developed, a greater
degree of fixity in terms of the design solution and predicted costs
can be provided by the project team. This process is discussed in
more detail in the section focused on cost planning. However, as
the design develops and cost certainty increases, so does the cost of
changing the design, and the client and project team’s resistance to
change. This relationship is illustrated in 4.1 and emphasises why it

Potential to change 1

mpact of change

———

is so important to stick to the discipline of progressive sign-off at
the end of each design stage.

3.03 Risk and risk transfer

As a project progresses to the appointment of contractors, the
client’s overall financial commitment becomes better defined.
More risk can also be transferred to third parties if the client so
wishes. Whilst under most procurement routes the client is
required to accept risks associated with design performance, they
will generally seek to transfer commercial and construction risks to
the contractor through some form of a fixed price, lump sum
contract. Quite clearly, if the design information upon which the
client obtains a contractual commitment is not complete, is ambig-
uous or is not fully coordinated then, not only will the client retain
outstanding design risk, but will also find that the basis of his
commercial risk transfer to the contractor is weakened. Evidence
from Construction Key Performance Indicators, published by the
DTI, indicates the scale of this potential problem, showing that
fewer than 80% of projects are completed with £10% of their
original tender sum. Moreover, only around 50% of projects are
completed within £5% of the tender sum. Whilst some of this cost
variation may reflect client changes, or problems on site, it is likely
that some of these increases will have resulted from the conse-
quences of continuing design development.

In order to mitigate the client’s risk, it is incumbent upon the
team to ensure that the design is completed to the appropriate level
of detail and fixity required by the procurement route. To do
otherwise risks rendering some of the effort expended in design
development and cost-planning abortive.

4 COST ESTIMATING
4.01

aWsection describes the stages of cost estimating, the purpose and

relative accuracy of estimates produced at different design stages,
and the information required from the architect to produce the
estimate. This section also considers what heads of costs might be
included in an estimate, including non-construction expenditure.

4.02 Understanding requirements

It is often said that the first cost received by the client is the cost that
is always remembered. So, it is important that the design team and
cost consultant clearly understand each other’s requirements and that
estimates submitted to the client include all relevant heads of cost.

e

Resistance to change

Initiation Design

e

Implementation Operation

Project Lifecycle

4.1 The relationship between programme and the ability to introduce change



4.03 Feasibility estimate

The first cost advice that an architect will typically present to a
client on a project is a feasibility estimate. These are sometimes
termed order of cost estimates. Feasibility estimates are typically
calculated on the basis of the gross internal floor area of the
building, or a functional unit such as beds, number of pupils and
so on. The cost information used in these estimates is taken from
completed projects or, in the case of the public sector, nationally
set cost levels. Some building clients in the public sector, such as
the NHS, have complex business case processes where initial costs
are derived from an estimate of the health functions that are
required rather than from an initial design concept.

4.04 Key variables

At this early stage, in order for the estimate to be representative of
the proposed design solution, the key variables that a designer
needs to have developed to an appropriate degree of certainty are:

® The floor areas upon which the estimate is based

® Proposed elevations

® The implied level of specification

® The scope of sources of additional costs, which are not related to
the floor areas of the building, including external works, fittings
and furniture and loose equipment.

The accuracy associated with feasibility estimates of this nature is
probably no better than £20-25%. However, most clients require a
single point estimate, even at the earliest stage of a project, and the
architect and cost consultant must agree an appropriate allowance
for design development and other unknowns, balancing require-
ments for early cost certainty alongside the need for competitive,
value for money solutions appropriate to the client’s needs.

4.05 Costs for building types

Table I sets out feasibility cost information for a range of buil
types, illustrating the range of costs that can relate to a particular
building function. The variation in costs illustrated in the table is

Table I Feasibility estimating rates

Construction cost

(&/m? gifa)
Office Buildings
Offices for letting
Low rise, air-conditioned, high-quality speculative 1200-1510
Medium rise, air-conditioned, high-quality 1460-2000
speculative, 8-20 storeys
Medium rise, air-conditioned, city fringe, deep 1770-2080
plan speculative office towers
Offices for owner occupation
Low rise, air conditioned 1300-1510
Medium rise, air conditioned 1770-2080
High rise, air conditioned 2000-2500
Offices, prestige
High rise, air-conditioned, iconic speculative towers 2000-2500
Housing
Private developments
Single detached houses 890-1380
Houses two or three storey 780-1930
High-quality apartments in residential 2290-2500
tower — Inner London
High-quality multi-storey 1770-2030
apartments — Inner London
Mid-market apartments in residential 1770-2140
tower — Outer London
Affordable apartments in mixed tenure
development — Inner London
Three- to four-storey villa — Inner London 1230-1460
Multistorey 1410-1560

The building costs set out in Table I should be applied to the gross internal floor area
of a building. The rates are current at first quarter 2007 based on an Outer London
location, include preliminaries and contractor’s overheads and profit but do not
include external works and services, loose furniture and equipment or specialist
installations. Professional fees and VAT are also excluded.

Source: Spons Architects’ and Builders’ Price Book 2007, Taylor and Francis
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driven by a wide range of factors including site conditions, level of
specification, extent of building services installations and so on,
together with aspects of building efficiency such as wall:floor ratio
or net:gross floor area efficiency.

4.06 Building elements

Cost plans are typically organised into ‘building elements’.
Consistently defined elements, such as substructure, frame or
external walls, are widely used by cost consultants when preparing
cost plans. They enable the costs of buildings or individual
elements to be compared with equivalents from other schemes.
As the design becomes increasingly detailed, budgets are set for
each element providing further discipline for design development.
According to the client preference, and depending upon the pro-
curement route adopted, some estimates may also be organised in
accordance with trade-based packages. The definition of the con-
tent of packages varies from project to project. For projects
procured either on the basis of construction management or two-
stage tenders, estimates prepared in a packages format provide a
direct link between the documentation necessary to procure the
package and the management of its costs.

4.07 Costing planning

As a project passes through RIBA stages of scheme design and
detailed design, the cost estimate will become progressively more
detailed and will reflect a greater degree of certainty. Cost con-
sultants describe this process that they adopt as ‘cost planning’. In
its simplest form, cost planning involves the setting of expenditure
targets for each element of construction such as the frame, external
walls, internal doors, floor finishes and so on. The cost targets
might be derived from an analysis of completed projects or from a
cost model specifically developed for the project. In order for the

Q aWplan to be prepared, the design needs to be sufficiently devel-
0

to enable measurements of elemental quantities (external
wall, etc.) to be obtained. As the design progresses to stage D,
the cost plan is developed into a detailed estimate, which estab-
lishes a clear relationship between quantity, specification and cost.

4.08

Cost consultants recognise that the design process is not linear, and
in many instances the cost plan will include allowances based upon
informed assumptions as to what the designer’s eventual solution
will be. Working together effectively, an architect and the cost
consultant can ensure that the cost plan provides appropriate
allowances for the realisation of the design, whilst at the same
time delivering a cost effective and functional solution. Where the
designer does not engage actively in the cost-planning process,
there is a risk that a cost consultant will make inappropriate
allowances for incomplete work, potentially creating unnecessary
constraints for future design development.

Table II sets out examples of cost-planning rates used in a
typical stage D estimate. The rates are presented as a range to
account for variations in specification, quantity and working
method. A higher rate might apply for discontinuous work for
example. In the cost plan itself, a single rate will be used.

4.09 Pareto rule

Cost-planning items at this stage are headline descriptions of the
work and their selection and pricing should follow the principles of
the pareto rule, where 80% of the value of the work is captured by
20% of the measurable items. Cost-planning rates such as these
include all costs associated with materials, labour, interfaces and
detailing, together with specialist contractors and main contractor’s
overheads and profit. Many of these rates are obtained by ‘market
testing” with costs obtained from contractors. Architects sometimes
undertake elements of market testing themselves, for example, if
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Table II Cost-planning rates. External walls — brick and block cavity walling

Item Unit Range (£)
Cavity wall; block outer skin; 50 mm insulation; lightweight block inner skin
Outer block rendered m? 60.00-85.00
Extra for
Architectural masonry outer block m? 1.20-2.40
75 mm thick cavity insulation m? 1.40-4.10
Cavity wall; facing brick outer skin; 50 mm thick insulation; plasterboard on stud inner skin; emulsion
Machine-made facings; PC £300.00/1000 m? 91.00-110.00
Hand-made facings; PC £450.00/1000 m? 105.00-130.00
Cavity wall; facing brick outer skin; 50 mm thick insulation; with plaster on lightweight block inner skin; emulsion
Machine-made facings; PC £300.00/1000 m? 85.00-110.00
Hand-made facings; PC £450.00/1000 m? 99.00-130.00
Add or deduct for
Each variation of £100.00/1000 in PC value m? 1.00-1.20
Extra for
Heavyweight block inner skin m? 1.20-2.40
Insulating block inner skin m? 2.40-6.40
75 mm thick cavity insulation m? 5.00-5.70
100 mm thick cavity insulation m? 6.40-7.10

The estimating rates set out above should be applied to the quantity of the work itself, calculated using approximate quantities. The rates are current at first quarter 2007 based
on an Outer London location and include all labour, materials, plant and incidental items. The rates also include for the contractor’s overhead and profit. Preliminaries,

professional fees and VAT are excluded.
Source: Spon’s Architects’ and Builders’ Price Book 2007, Taylor and Francis

there is a disagreement over cost allowances made by the cost
consultant. If an architect does undertake such market testing exer-
cises, then in presenting the results to the design team and client
he/she has to be absolutely certain that all costs necessary to com-
plete the work have been included, and proper allowance has been
made for the cost implications of the procurement route adopted. In
general, it is better to leave these exercises to the cost consultant.

4.10 Certainty and detail

At stage D, the cost plan is intended to provide a level of accuracy
of £10%. For this level of accuracy to be achieved, the design
needs to have reached a corresponding degree of certainty Jan}y
detail so that quantities can be relied upon, sources of complée
recognised, and the cost implications of the proposed specification
can be properly assessed.

4.11 Sources of cost information
In preparing cost plans, cost consultants obtain information from a
wide range of sources which will include:

® prices of similar work undertaken on previously completed
projects;

® quotations obtained from suppliers and specialist contractors; and

® cost information published by third parties, including price
books, journal articles and so on.

In order to normalise this diverse range of information for
location, price inflation, etc. cost consultants apply a range of
adjustment factors derived from the statistical analysis of large
project datasets, undertaken by bodies such as the Building Cost
Information Service (BCIS).

4.12 Inclusions and exclusions

When presenting estimates, to the client, the cost consultant and
design team make some important decisions with regard to costs
that are included and excluded from an estimate. Heads of cost,
which are typically excluded from a cost plan, but might need to be
reinstated or included elsewhere in the client’s budget include:

® inflation;

site acquisition costs;

professional and statutory fees;

furniture, fittings and equipment;

costs related to planning agreements (sections 106 and 278);
the client’s own project management, finance and insurance costs;
overall project contingencies;

value added tax;

® | ocal Authority and Statutory Authority charges for road clo-
sures etc.;

® archaeological surveys and/or excavation; and

® costs of services diversions and off-site services reinforcement.

Clearly the list of exclusions for a project could be very exten-
sive. The intention of presenting them in the estimate is to make it
clear that the client will potentially be exposed to these additional
costs and that allowances have to be made somewhere within the
overall project budget.

4.13 Cost plan document

. aWOSt plan is generally submitted as part of the RIBA stage design

report. It is a detailed document, which requires a considerable
amount of time and effort to prepare. It also provides a valuable
resource for the project team to monitor the development of the
design. In order for it to be an effective control document, the cost
plan must provide an accurate reflection of the quantum and speci-
fication of the design at the conclusion of the design stage. This
means that whilst designers can continue to develop detailed design
solutions ahead of the completion of a stage, they should freeze the
key parameters of their design sufficiently early for the cost plan to
be produced with some certainty. Whilst new technology such as
CAD-based measurement have sped up the production process,
proper allowance still has to be made in the programme for the
compilation of the cost plan based on relatively firm information.

5 OPTION STUDIES

5.01

Throughout the design process, architects and engineers need to
examine alternative design solutions, be it structural options, dif-
ferent air conditioning systems or alternative floor finishes. The
cost consultant can contribute to the selection of preferred solution
through the preparation of an option study, taking into account the
full cost implications of each choice, which might include effects
on the costs of other building elements, overall project duration and
so on. Increasingly, option studies are prepared on the basis of
whole life costs, taking into account the operational dimensions of
specification as well as short-term considerations based on capital
cost, programme and procurement.

6 COST CHECKING

6.01
Once the stage D estimate is agreed, and the client approves
substantial investment in the preparation of production information,



then the focus of the cost consultant should shift from projecting
what the cost of the scheme should be, to ensuring that the design, as
it develops, remains within the set budget. In these circumstances,
the cost consultant will produce detailed estimates of specific ele-
ments or trade packages, which will confirm whether or not the
architect’s scheme can be delivered within the disciplines of allow-
ances stated in the Cost Plan.

7 WHOLE LIFE COSTS

7.01 Construction, maintenance and operation costs

Buildings are long-lived assets, and often have quite high-opera-
tional costs, related to heating, ventilation and lighting, repair
maintenance and so on. Research undertake by CeBe, referred to
above has identified that the cost of maintenance over a building’s
lifetime can equate to three times the original construction cost.
Furthermore, the costs of the operation, including the salaries of
occupants, equate to 35 times the build cost.

7.02 Productivity

What these findings illustrate is that the lifetime costs of running
and occupying a building dwarf the initial design and build costs,
so if the design can be changed to reduce operating costs or
enhance staff productivity, the client may agree to invest additional
capital costs to find these improvements.

7.03 Sustainability

Given these opportunities, it is surprising that whole life cost-
ing has not been adopted more widely, but with the
sustainability agenda very high-up on many clients’ agendas,
designers can be expected in the future to demonstrate a
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cost associated with the occupation of a building. These cost
centres might include energy, cleaning, insurances, mainte-
nance and so on. Total operating cost assessments such as
these are typically used by clients to confirm that they will be
able to afford to run and maintain their assets.

— Capital asset replacement. Whole life costs studies, which
focus solely on modelling the operational life of durable
assets such as mechanical systems; roof finishes etc., that
require replacement during the life of the building, enabling
the client to plan for long-term maintenance obligations.

— Option comparisons. Option studies can be prepared to iden-
tify preferred options on the basis of long-term performance.
The approach could be used to select alternatives that have
either different energy use, maintenance or replacement pro-
files such as window systems, floor finishes, air conditioning
options. In an extreme case, the choice between a leased
building or a self-financed scheme could be supported.
Option studies involve the comparison of alternatives, which
might have different life spans, replacement cycles, income or
expenditure profiles. As a result, in many instances compar-
ison can only be undertaken using discounted cash flow
techniques. The use of discounting enables cash flows,
which occur in different time frames to be totalled and com-
pared on a like for like basis, enabling a best value option to
be selected on the basis of net present cost/value.

When reviewing the results of option studies based on life cycle
cost methodologies, the architect should ensure that the following
aspects of the study have been properly taken into account:

— Discount rate, the selection of the discount rate should take into
account the client’s requirements. In the case of the public
sector, discount rates are published by the Treasury, and in the
private sector, discount rates generally reflect the client’s cost of

greater appreciation of long-term performance issues of B’a\,vance or expectations for rates of return. As it can have such an
i

building designs.

7.04 Life cycle analysis (LCA)

It is important to clarify the distinction between life cycle costs and
LCA. The former is concerned with calculating the costs asso-
ciated with the operation and occupation of an asset, and is the
subject of this chapter. By contrast, LCA is concerned with the full
range of environmental impacts of a building, covering embodied
impacts, construction and operational effects, together with those
associated with asset disposal. As well as greenhouse gases, the
scope of LCA will include impacts on landfill, water, biodiversity
and so on.

7.05

The whole life cost agenda is potentially a very powerful tool for
designers to create the case for investment in design, which pro-
motes greater productivity, flexibility, durability or longer
operational life. However, as with all forms of analysis, the
whole life cost assessment needs to be prepared in a way which
meets the client’s objectives and provides an accurate representa-
tion of future performance. Amongst the problems affecting the
take-up of whole life cost analysis include difficulties in obtaining
unambiguous and corroborated performance and durability data,
together with widespread confusion surrounding the use of dis-
counted cash flows.

7.06 Important considerations
Architects should be aware of the following considerations:

® The purpose of the assessment, as whole life cost studies are
typically produced for three purposes:

— An estimate of the operational cost of an asset. In this instance,

the whole life cost study should cover all potential sources of

pact on the end result, the discount rate must always be
confirmed by the client.

— That costs for all options have been consistently calculated.
Where appropriate both cost and income streams associated
with each option should be considered. For example, all cleaning
and maintenance costs should be included in a floor finishes
assessment together with some revenues associated with the
disposal of high value, long-life assets such as stone finishes.

— Presentation. The presentation of a whole life cost study based
on discounted cash flow should make it clear that the reported
cost does not reflect what the client or end user will actually pay.
Furthermore, if the net present cost differential between two or
more options is relatively small, the team should ensure that
other criteria, such as the initial capital expenditure, are consid-
ered in the selection of the preferred option.

— Accuracy. The report should clearly state how accurate and
reliable the source information upon which it is based is.

4.2 is a simple worked example of a whole life cost-based option
study examining the capital and maintenance costs of softwood and
aluminium windows over an extended period of 50 years. The
comparison illustrates that the aluminium windows, installed at a
£20/m? cost premium have lower life time costs.

Features of the example that are worth noting include:

® Total cost. This example is based on a discounted cash flow and
the results are presented as a ‘Net Present Cost’. This is the cost
of all expenditure over the 50-year period, discounted to the
present day at a rate of 8% per annum.

® Lffects of discounting. The costs of all future work are
discounted to comparison on a like for like basis. This has
the effect of reducing the significance and cost of future
expenditure. The higher the discount rate, the lower the
value of future expenditure. On this basis, high-discount
rates favour projects with lower initial capital costs. The
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WINDOW WHOLE LIFE COSTS — WORKED EXAMPLE

Life expectancy  Capital Cost Annual cost PERIODIC COSTS
of of Redecorations replace gaskets/beads Repair sills/frames
Installation Maintenance interval cost interval cost interval  cost
£/m? £/m? (years) (&/m?)  (years) (&/m?) (years)  (£/m?)
PC Aluminium 55 £320.00 £3.00 5 after 25 £24.00 15 £22.00 n/a £0.00
Painted Softwood 30 £300.00 £2.50 5 £12.00 15 £25.00 5after20 £15.00
) Powder Coated Aluminium Painted Softwood
Year Discount
Factor
Periodic Periodic Periodic Periodic Periodic Periodic Periodic | Periodic
Installation R&M Redecs |Replacement| Repairs Total Installation R&M Redecs |Replacement| Repairs Total

£/100m? £/100m? £/100m? £/100 m? £/100m? £/100m? | £/100m? | £/100m? | £/100m? £/100m? £/100m? | £/100m?
0 1.000 32,000 30,000
5 0.681 204 170 816.70 816.70
10 0.463 139 116 555.83 555.83
15 0.315 95 693.53 693.53 79 378.29 788 1166.39
20 0.215 64 54 257.46 322 579.28
25 0.146 44 350.44 350.44 37 175.22 219 394.25
30 0.099 30 238.51 219 457.14 3,876 25
35 0.068 20 162.32 162.32 17 81.16 81.16
40 0.046 14 110.47 110.47 12 55.24 55.24
45 0.031 9 75.19 68.92 14411 8 37.59 78 115.91
50 0.021 6 5 25.59 32 57.57

32,000.00 3,670.05 936.93 981.08

NET PRESENT COST £/m?

1918.02  33,875.72  3,058.37 2,383.08 866.42 572.83 3822.33

£375.88 £407.56

4.2 Whole life cost comparison. Source: Davis Langdon LLP

effects of the discount factor can be seen in the declining
cost of repair and maintenance over the study period. Even
by year 5, at a discount rate of 8%, the present day cost of
£300 is discounted to £204.

® [nclusion of relevant costs only. Other operational costs that
would be the same for the two options, cleaning, for example,
are excluded from the study.

® The importance of the length of the study period. In the WO
example, the requirement to replace timber windows at 30 years
is the key driver behind the differences in Net Present Cost.
If the duration of the study were limited to 25 years, painted
softwood would emerge the preferred option.

8 CONCLUSION

8.01

Clients will judge the success of their capital projects by many
criteria, and there is no doubt that the imagination shown by the
design team in delivering a carefully targeted solution to their
client’s requirements, together with a commitment to achieving a

good level of finished quality will be very high on most client’s
agenda. Delivery on budget is also usually a high priority, and
unlike other aspects of project delivery is easy to monitor and
measure. Design teams need to work closely with their cost con-
sultants to make sure that budgets are appropriate, and that design
solutions directly address aspects of the clients brief which deliver
greatest value.

chniques such as whole life costing and value management
can be used by the cost consultant and design team to help to
identify design solutions which best meet the client’s requirements.

8.02

By collaborating closely from the earlier stages of a project to
establish an appropriate capital cost budget, and by maintaining
the discipline of working within the budget set by the client and
project team, the design team will give itself the best opportunity of
delivering a project, which meets the design team’s expectations,
the client’s requirements and provides all parties with an appro-
priate financial reward.



S Design basics: Buildings and movement

KEY POINTS:

® The needs of wheelchair users increasingly predominate in the
design of both aids to movement and sanitary facilities

® Women require twice as many sanitary facilities as the same
population of men

® Unisex sanitary facilities providing for babies and small chil-
dren are essential
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2.03 Hydraulic traction

Despite its name, nowadays this is driven by oil-power. There are
different types of installation, but the most common consists of a
cylinder driven into the ground below the liftshaft to a depth slightly
more than the height of the building. The car is directly attached to a
ram raised in this cylinder by pumping oil into its base, 5.3. The
depth of the bore can be reduced by using a telescopic ram.

There are two major advantages to a hydraulic system:

® There are fewer moving parts; therefore, in theory a more
reliable performance is given, and

® There is almost complete freedom in the placing of the machine
room and its size is smaller than for traction machines.

2.04 General considerations

Below the lift shaft, a space used by people should be avoided
wherever possible. Where there must be such a space, even a large
duct, the necessary safety provisions will involve a wider or deeper
well, additional structural support and/or additional lift equipment.

machine
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-} machine
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1 INTRODUCTION

This chapter contains basic information about the design and
space requirements for some of the fundamental elements of
building design — movement of pedestrians, basic sanitary facil-
ities and space for simple activities and objects. Legal — and
moral — obligations exist to design for the needs of the disabled,
children and those that do not otherwise fit the definition of
‘average’.

2 LIFTS

2.01 Traction systems
There are two common types of traction: electric and hydraulic.

2.02 Electric traction

In this system, the car is supported by cables passing over a
drum and balanced by counterweights, 5.1. The drum is driven
by an electric motor, which can be one of a variety of types
depending on the use and standard of service. The whole is
controlled by an elaborate system which is now almost comple-
tely electronic.

The machine room is normally placed on top of the shaft, and, as
shown in the figures and tables, requires additional space. In cases
where there are restrictions on the height of the building, the
machine rooms can be situated adjacent to the shaft at any con-
venient level (such as in the basement, 5.2), with the cables carried
on diverter pulleys. The overrun height above the top level served
is increased by the small amount needed for these pulleys. This
type of system is best avoided if possible, as it will cost more and
the cables, being much longer, will need to be adjusted for stretch
at more frequent intervals.

—car

shaft or
- well

counter
weight

.

it
ﬂ“" buffer

7

5.1 Schematic diagram of a conventional electric traction lift
with high-level machine room
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5.2 Schematic diagram of an electric traction lift with
semi-basement machine room
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5.3 Schematic diagram of a direct-acting hydraulic lift with
remote machine room

Lift shafts have to be vented at the top, directly or by duct to
external air (not into machine rooms) for smoke-dispersal pur-
poses. There should be safe and convenient access to the
machine room for lift maintenance and for the handling of replace-
ment assemblies. Access via a ladder and trapdoor should be
avoided. No services installation or access route other than those
provided for lift equipment and lift personnel should share or pass
through the machine room or lift shaft.

3 PASSENGER LIFTS

3.01 Location

Passenger lifts should be within a reasonable walking distance
from the furthest part of the floor areas served (say, 70 m max-
imum) and, where they are the only or main lifts, near an entrance
but with the stairs nearer to the entrance. A shorter walking dis-
tance (say, 50 m maximum) is desirable in an office building where
interfloor journeys are to be catered for. The location of goods and
service lifts will depend on their function, but they should not open
into passenger lift lobbies or public areas.

3.02 Single lift installations

Ideally, lifts should not be installed singly. No installation can be
guaranteed to give service at all times, and in most buildings there
are people who rely totally on using lifts. In addition, the life of a
normal lift in constant use is about 20 years; major overhaul or
replacement can take several months. In long blocks, lifts can be
spaced out to ensure that when all are working the 60 m limit is
achieved, but another lift is usable at the cost of a longer walk.
Alternatively, an additional shaft can be provided when the block is
built into which a replacement lift can be installed when necessary,
maintaining the original lift service until it is finished. Temporary
floors and doors are often fitted in this shaft so that it can be used
for storage until it is required.

3.03 Planning passenger lifts

Cul-de-sac or recessed lobbies, 5.4 and 5.5, are essential to get the
maximum performance from lift groups. Clearly, having called for
lift service the waiting passengers should not have to walk further
than necessary to the responding lift car, and should not be
obstructed by passers-by. The lobbies for separate lifts or groups
should be adequately separated in order to promote the channelling
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of their respective traffic and to discourage the duplication of calls
on the landing buttons.

Within a group, it is preferable for all the lifts to serve all levels
in order to avoid a particularly annoying inconvenience to the
users. If only one or some lifts of a group serve a basement car
park, for example, a normal pushbutton system cannot ensure (at a
higher floor) that the responding lift car will be one that is able to
travel to the basement.

It used to be common practice for two lifts in tall social housing
blocks each to serve alternate floors. This proved most unsatisfac-
tory, and should not be used today.

In very tall buildings (such as Canary Whart), it is normal to
provide ‘sky lobbies’ near the halfway point. These are served by
non-stop express lifts from entrance level, and passengers can then
be carried on to upper floors; or more commonly change to a
second bank of normal lifts.

3.04 Lift cars
A standard eight-person car is the minimum size normally acceptable
as it is necessary to have sufficient door width to pass self-propelled



wheelchairs. It is also the minimum suitable size for moving
furniture.

Controls should be low enough to be operated from a wheel-
chair, and should be duplicated for those unable to stoop. Buttons
should be clearly marked, and have raised figures (not necessarily
Braille) to assist those with visual impairment. There should be
both visual and audible notification of floor level (this facility is
now generally available at small additional cost).

3.05 Selecting type, size, speed and number

The standard passenger lifts are shown in 5.6 and Table I. Types 1-5
are inappropriate to the main lift service of such as a large office
building, especially in the single-speed motor form (speed 0.5 or
0.63 m/s), but their robust single-panel doors and associated speci-
fication package makes them particularly suitable for municipal
housing and hostels. The doors of types 1-5 (which close relatively
slowly from the side) are particularly suited to the infirm or for goods
traffic. The quicker doors of types 6-8 maximise handling capacity
and service quality, by minimising journey and waiting times.

The quality and quantity of the lift service needed by buildings
other than offices is essentially a matter for individual assessment
with the assistance of specialist advice and comparison with simi-
lar cases. However, for preliminary purposes, it may be assumed
that passenger lifts suited to an office building can be stretched (in
terms of population and visitors served) up to 100% for a hospital,
hotel or shop. The passenger lift service (if any is required) for a
two- or three-storey building, including offices but excluding hos-
pitals and the like, will usually need to be only nominal, i.e. not
related to the population figures.

3.06 Lifts in offices
For lift types 6-8, Table II gives the configurations for a

service when dealing with typical office building traffic. Tabﬁaw

gives single-lift schemes for situations where the previous table
cannot be applied; as, for example, where only two lifts can be
justified and have to be separated for functional reasons instead of
being placed in the more efficient two-lift group.

The second column in Tables II and III gives the population per
floor (averaged) for which the lift or group of lifts is suitable. For
example, the second scheme in Table II is suitable for a popula-
tion averaging over 60 per floor, and up to and including an
average of 69 people per floor. The third column is an extension
of the previous column, allowing 10 m? per person, and therefore
gives some indication of the total net area for which the lift or
group is suitable. Dividing the area figure by 10 will give an
indication of the total population for which the lift or group is
suitable.

The seventh column gives an indication of the likely costs,
excluding builders” work, of the specific lift installation: based
on 1 for a single eight-person, 1 m/s lift serving ground floor and
three upper levels.

It is advisable to work within the tabulated population figures
until any conditions that would reduce the suitability of the lifts can
be assessed with specialist advice. These conditions include situa-
tions where:

® The floor-to-floor heights average more than 3.3 m.

® There is more than one main floor, i.e. the lifts populate the
building from the ground floor and another level or levels.

® There are levels below the ground floor requiring normal ser-
vice for passengers.

® The distance from ground floor to first floor exceeds 3.3 m and/
or the stairs are located so as to be unattractive to people
entering the building.

® There is a canteen above the ground floor, especially where it is
used by people not counted in the population served by the
affected lift or group.
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5.6 Passenger lifts, dimensions as in Table I. Prefer machine room
floor on one level with lift-shaft capping. (Also see 5.2 and 5.3)

® There are large numbers of visitors.
® There is a significant amount of goods traffic or other ‘requisi-
tioning’” which restricts availability for normal passenger traffic.

Firemen’s lift service, where required (unusual under seven stor-
eys), can usually be provided by the most suitably located
passenger lift of at least 8-person capacity.

3.07 Lifts in social housing

Lift access is recommended for dwellings where there is a climb of
more than two storeys to reach the front door 5.7. The climb is
measured from the ground, or from a main pedestrian deck. Where
there are dwelling entrances on storeys up to the sixth storey
(counting the ground or pedestrian deck as the first), one lift is
usually sufficient. Where there are dwelling entrances above the
sixth storey, two lifts are provided to serve not less than 20 dwell-
ings each, or more than 50. These numbers include the numbers of
dwellings at ground or deck level.

In order to avoid the provision of lifts in three-storey blocks of
flats, or four-storey maisoneties, it is frequent practice to have a
further storey-height climb beyond the dwelling entrance.

Blocks in hilly areas (or with well-used pedestrian decks as
principal access) can be provided with street access above the
lowest habited level; in this case, a maximum of two storeys
below the street is acceptable without a lift. A lift-less block with
six levels of flats is therefore possible, 5.8. However, it is likely that
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Table I P ger lift di
Type Load Speed (m/s) Car size Shaft size
capacity (Internal) (nominal) Doors Pit Machine room Load
(persons/kg)
A B C D E M N P Q H R S w
1 Light traffic electric traction ~ 5/400 0.5and 0.63 1800 1600 1100 950 2200 800 2000 1400 3900 2300 3200 2500 48
1.0 1500 4000
8/630 0.5and 0.63 1800 2100 1100 1400 2200 800 2000 1400 4000 2600 3700 2500 76
é\ 1.0 1700 4000
1.6 1700 4200
10/800 0.5and 0.63 1900 2300 1350 1400 2200 800 2000 1500 4000 2600 3700 2500 96
(E\ 1.0 1700 4000
1.6 1700 4200
13/1000 0.5and 0.63 1800 2600 1100 2100 2200 800 2000 1500 4000 2600 4200 2500 120
(E\ 1.0 1700 4000 2600
1.6 1700 4200 2700
2 Light traffic hydraulic 5/400 0.5and 0.63 1800 1600 1100 950 2200 800 2000 1400 3900 2300 2000 1800 -
1.0 1500 4000
8/630 0.5and 0.63 1800 2100 1100 1400 2200 800 2000 1500 4000 2300 2000 1800 -
é\ 1.0 1700
10/800 0.5and 0.63 1900 2300 1350 1400 2200 800 2000 1500 4000 2300 2000 1900 -
(E\ 1.0 1700
13/1000 0.5and 0.63 1800 2600 1100 2100 2200 800 2000 1500 4000 2300 2000 1800 -
(E\ 1.0 1700
3 Residential electric traction ~ 8/630 0.5and 0.63 2000 1900 1100 1400 2200 800 2000 1400 4000 2600 3700 2200 76
é\ 1.0 1700
13/1000 0.5and 0.63 2000 2600 1100 2100 2200 800 2000 1500 4000 2400 4200 2400 120
é\ 1.0 1700
4 Occasional passenger 5/400 0.5and 0.63 1600 1700 900 1250 2200 800 2000 1400 3900 2300 3200 2200 48
electric traction
8/630 0.5and 0.63 1600 2100 1100 1400 2200 800 2000 1400 4000 2600 3700 2500 76
5 Occasional passenger 5/40 0.63 1600 1701 0 1250 2200 800 2000 1400 3900 2300 2000 1600 -
hydraulic \M
8/630 0.63 1600 210 1 1400 2200 800 2000 1400 4000 2300 2000 1600 -
6 General-purpose passenger 8/630 1.0 1800 2100 1100 1400 2200 800 2000 1700 4000 2600 3700 2500 76
traffic — electric traction (E\ 1.6 4200
10/800 1.0 1900 2300 1350 1400 2200 800 2000 1700 4000 2600 3700 2500 96
(E\ 1.6 4200
13/1000 1.0 2400 2300 1600 1400 2300 1100 2100 1800 4200 2700 4900 3200 120
& 16
16/1250 1.0 2600 2300 1950 1400 2300 1100 2100 1900 4400 2700 4900 3200 150
1.6
&
21/1600 1.0 2600 2600 1950 1750 2300 1100 2100 1900 4400 2800 5500 3200 192
(E\ 1.6
7 Intensive passenger electric ~ 13/1000 2.5 2400 2300 1600 1400 2300 1100 2100 2800 9400 4900 3200 120
traction (E\ 3.5 3400 10 400
16/1250 2.5 2600 2300 1950 1400 2300 1100 2100 2800 9500 4900 3200 150
é\ 35 3400 10400
21/1600 2.5 2600 2600 1950 1750 2300 1100 2100 2800 9700 5500 3200 192
‘5\ 35 3400 10 600
8 Bed and passenger electric 21/1600 0.5and 0.63 2400 3000 1400 2400 2300 1300 2100 1700 4600 2800 5500 3200 192
traction (E\ 1.0 1700
1.6 1900
2.5 3200
24/1800 0.5and 0.63 2400 3000 1600 2400 2300 1300 2100 1700 4600 2900 5800 3200 216
(E\ 1.0 1700 4600 2900
1.6 1900 4600 2900
2.5 3200 9700
26/2000 0.5and 0.63 2400 3300 1500 2700 2300 1300 2100 1700 4600 2900 5800 3200 240
d;'\ 1.0 1700 4600 2900
1.6 1900 4600 2900
2.5 3200 9700
33/2500 0.5and 0.63 2700 3300 1800 2700 2300 1300 2100 1800 4600 2900 5800 3500 300
(E\ 1.0 1900
1.6 2100




Table II Selection table for a good passenger lift service
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Table II (Continued)

Levels Population  Net area No.of Load Speed  Cost Levels Population  Net area No.of Load Speed  Cost
served per floor served (m2) liftsin  (persons) (m/s) level served per floor served (m?) liftsin  (persons) (m/s) level
group index group index
4 60 2400 1 8 1.0 1.00 96 11520 4 24 12.3
69 2760 1 10 1.07 111 13320 5 21 15.0
76 3040 1 13 1.13 120 14 400 5 24 15.3
147 5880 2 8 2.00 134 16 080 6 21 18.0
176 7040 2 10 2.13 144 17 280 6 24 18.4
202 8080 2 13 227 43 46 5980 3 13 25 78
5 33 1650 1 8 1.0 1.07 52 6760 3 16 8.2
37 1850 1 10 1.13 61 7930 4 13 10.4
88 4400 2 8 2.13 70 9100 4 16 10.9
105 5250 2 10 227 77 10010 4 21 12.3
147 7350 2 10 1.6 2.67 82 10 660 4 24 12.5
168 8400 2 13 2.80 97 12 610 5 21 153
199 9950 2 16 2.93 105 13 650 5 24 16.7
116 15 080 6 21 18.4
6 51 3060 2 8 1.0 2.27 126 16 380 6 24 18.8
58 3480 2 10 2.40
63 3780 2 13 2.53 14 40 5600 3 13 2.5 8.0
86 5160 2 8 1.6 2.67 54 7560 4 13 10.7
100 6000 2 10 2.80 61 8540 4 16 112
109 6540 2 13 293 68 9520 4 21 12.5
121 7260 2 16 3.07 71 9940 4 24 12.8
151 9060 3 10 4.19 77 10 780 5 16 14.0
168 10 080 3 13 4.40 85 11900 5 21 15.7
199 11 940 3 16 461 92 12880 5 24 16.0
102 14 280 6 21 18.8
7 69 4830 2 10 1.6 2.93 110 15 400 6 24 19.2
75 5250 2 13 3.07
109 7630 3 10 140 15 48 7200 4 13 25 109
54 8100 4 16 115
122 8540 3 13 4.61
138 9660 3 16 4.80 60 2000 4 2l i
152 10 640 3 21 5.08 o8 10200 3 16 143
163 11410 4 13 6.13 6 11400 3 2! 160
184 12 880 4 16 6.40 o Epo p o o
207 14 490 4 21 6.78 :
98 14 700 6 24 19.6
8 o 4080 2 10 16 44 7040 4 13 25 112
84 6720 3 10
50 8000 4 16 11.7
94 7520 3 13
53 8480 4 21 13.1
109 8720 3 16
62 9920 5 16 147
119 9520 3 21
68 10 880 5 21 163
125 10 000 4 13
74 11 840 5 24 16.7
146 11 680 4 16
82 13 120 6 21 19.6
165 13200 4 21 89 14 240 6 24 20.0
183 14 640 5 16 :
206 16 480 5 21 40 6800 4 13 25 115
45 7650 4 16 12.0
9 75 6750 3 13 16 47 7990 4 21 133
8 7650 3 16 56 9520 5 16 15.0
92 8280 3 21 ) 10 540 5 21 16.7
100 9000 4 13 64 10 880 5 21 35 187
116 10 440 4 16 77 13 090 6 21 24
131 11 790 4 21
146 13 140 5 16 42 7560 4 16 35 138
164 14 760 5 21 45 8100 4 21 152
175 15 750 6 16 53 9540 5 16 17.3
197 17 730 6 21 59 10 620 5 21 19.0
71 12 780 6 21 228
10 61 6100 3 13 1.6 5.41
gg 2288 g 5? ggg Based on the handling capacity of lift types (Table I) for typical office traffic
82 8200 4 13 7.20
96 9600 4 16 7.47 . .
107 10700 4 21 784 Table III Selection table for separated lifts
120 12 000 5 16 9.33
134 13 400 5 21 9.80 Levels Population Net area Load Speed Cost level
144 14 400 6 16 11.20 served per floor served (mz) (persons) (m/s) index
161 16 100 6 21 11.76
11 51 5610 3 13 16 56 5 64 3200 8 1.60 1.27
56 6160 3 16 58 70 3500 10 1.33
61 6710 3 13 25 74 77 3850 13 1.40
69 7590 3 16 78 6 40 2400 8 1.60 133
73 8030 3 21 8.8 44 2640 10 1.40
81 8910 4 13 9.9 47 2820 13 1.47
93 10 230 4 16 10.4
103 11 330 4 21 117 7 29 2030 10 1.60 1.47
112 12320 4 24 12.0 31 2170 13 1.53
129 14 190 5 21 14.7
140 15 400 5 24 15.0 Based on estimated handling capacity of lift types 6 and 7 in Table I
155 17 050 6 21 17.6
168 18 480 6 24 18.0
12 53 6360 3 13 25 76 regulations regarding accessibility to residential accommodation of
61 7320 3 21 90 all kinds for wheelchair users may eventually prohibit this practice.
! 520 : 2 101 There should be no direct lift to enclosed und d
30 9600 4 16 107 ere should be no direct lift access to enclosed underground or
89 10 680 4 21 12.0 underdeck garage spaces for safety reasons. An open area should

be provided between lift and garage. Stair access from the lift is
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entrance level

Lo

5.7 A block of flats on four levels without lift service. The
entrance door of any flat is no more than two levels from the
entrance to the block

acceptable unless there are parking spaces for the cars of wheel-
chair users in the garage.

For blocks not higher than 11 storeys including ground or deck
level, the type of lift normally used is the eight-passenger (630 kg)
lift with standard speed 0.5m/s (Table I). For higher blocks, a
faster speed may be necessary. For example, in a 20-storey block,
a person on the top floor calling the lift from the bottom and
returning there, assuming four other 15-s stops en route, will take
approximately 5 min at a speed of 0.5 m/s, 4.5 min at 0.63 m/s and
3 min at 1 m/s. In large blocks, the slow speed may well encourage
overloading. If our passenger had just missed the lift, trip times will
be increased by half as much again.

Lifts should be located in the block so that the walk to the
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road level
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5.8 A block of flats on six levels with no flat door more than
two levels from the entrance

provided in one lift of a tall block. This projected into the shaft
for only part of the car height, but usually for the full width.
However, stretcher recesses were a problem where vandalism was
concerned. They have mostly been taken out of use and are
never used in modern installations. Patients are now always
strapped to stretchers, which can then be tipped. Coffins are
very rarely taken into or out of flats; body shells are used when-
ever a corpse is removed.

3.08 Lifts in special housing for elderly and disabled people

It is now considered unsatisfactory to segregate people who are less
able-bodied, and all housing schemes should take their requirements
into account. However, where there is likely to be a preponderance
of such people, or some with more severe disabilities, it may be

dwelling entrance does not exceed 60 m. Habitable rooms, ‘@ awsary to provide accommodation specifically for them.
=4S

cularly bedrooms, should not abut liftshafts or machinery roo
these often generate noise and vibration.

The standard lift car size is 1.1 x1.4x2.2 m, and the door width
is 0.8 m. It will be seen that this will accommodate a wheelchair
and most items of furniture except the largest. It will not accom-
modate a stretcher or a coffin unless this can be stood on end.
For this reason, in the past, a stretcher recess was sometimes
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ere is some difference of opinion on the desirable scale of
provision in these cases. The Greater London Council did not
accommodate these people above the fifth storey from the normal
pedestrian or vehicular level, whichever is the lower. However, the
Department of the Environment permitted only one lift up to four
storeys, and two lifts for five- and six-storey buildings only if there
are at least 12 dwellings above fourth storey level.

b

5.9 A domestic stairlift. Such a device can usually be fitted to any domestic staircase. While normally used against a wall, it could alternatively
be installed on the side of the banisters. This one has a fixed seat, but a swivelling seat is available for where there is insufficient space at
the top or bottom of the flight for easy access to the seat. Note that the rail on which the lift travels projects into the staircase width by 205 mm.
This may affect the ability of the staircase to pass larger furniture items. (Courtesy of Stannah Stairlifts Limited, a section, b elevation)



Where a reliable lift service is provided, high-rise accommoda-
tion is both suitable and appreciated by the elderly, as ground-floor
flats can be subject to noise and security problems.

3.09 Private sector housing

The standards of lift accommodation in the private sector are not
usually markedly more generous than in social housing. A faster
speed might be provided, and the standard of finishing will prob-
ably be more luxurious and less vandal-resistant.

3.10 Hostels

Where students and nurses are accommodated, it may be assumed that
they are generally younger and fitter than the general population. It is
therefore uncommon to install lifts unless more than four storey
heights have to be climbed. However, a goods hoist should be provided
for linen, etc. over two storeys. For blocks higher than four storeys, one
lift will probably be sufficient. Given that no communal facilities are
provided on upper floors, there is no need at present for access by
students in wheelchairs who are accommodated at ground level; in the
future, this may become an unacceptable limitation.

3.11 Hotels

Provision in hotels should be based on the scale laid down for
office buildings; although, depending on the facilities provided
(such as conference suites) and the grading of the hotel, the capa-
cities may be adjusted upwards to a maximum of 100%. Hotel
bedrooms should not abut shafts or machinery rooms.

4 WHEELCHAIR AND STAIR LIFTS

4.01

Details of a simple stairlift to transport someone from grounD)
first floor in a common type of house are shown in 5.9. Staircases
in houses should be designed with the possible future need to
install such a lift borne in mind, and legislation is likely to rein-
force this. A more elaborate stairlift suitable for a public building is
shown in 5.10; this type will also take a wheelchair.

4.02

Wheelchair lifts are used in a variety of situations. They can be
used in public and semi-public buildings to transfer a wheelchair
between minor changes of level. In domestic property, they can be
installed where a stairlift is not possible, or appropriate for the user.
They differ from standard lifts in that, moving relatively slowly,
they commonly have no permanent enclosure, and require mini-
mum pit depth. Motive power is often hydraulic.

5 GOODS LIFTS
Except for heavy industrial use (e.g. self-propelled trucks), stan-
dard goods lifts as in 5.11 and Table IV are usually satisfactory.
The selected lift car size should allow for a person to accompany
the largest item or batch of goods to be catered for in normal use (to
operate the controls at the side of the car).

For over eight storeys, a requirement for a separate goods lift
service is usually met by a lift of the passenger type having
automatic side-opening doors, e.g. type 8 in Table I.

6 SERVICE LIFTS AND HOISTS

There is no standard range from which to select service lifts, and
makers’ preferences on general arrangement, size and speed vary
considerably; but most makers can provide lifts similar to those
shown in 5.12 and 5.13. Where there are other lifts in the building
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or associated buildings, a service lift by the same maker assists
management and minimises maintenance costs.

A maker’s own standard pre-assembled and clad unit might be
advantageous for such as an existing building where minimum
builder’s work and quick delivery are overriding factors. These
packages do have disadvantages for some applications, however,
e.g. insufficient fire resistance of cladding, unsafe for location
above a space used by people.

7 ESCALATORS AND PASSENGER CONVEYORS
Dimensions, speed and finishes vary but a 30° incline is available
from all makers, 5.14. For preliminary purposes or an approximate
comparison with lifts’ performance (Tables II and III) allow a
handling capacity of 1600 people in 30 min per 600 mm of step
width. In many buildings, of course, a lift or lifts will also be
needed for the infirm, wheelchairs, prams and/or goods traffic.

If space permits a conveyor, 5.15 may be installed. This is able
to take prams and suitably designed trolleys, and so is appropriate
for supermarkets and air terminals, etc. A more elaborate type is
shown in 5.16.

8 SANITARY INSTALLATIONS

8.01 Installation standards

Public and semi-public conveniences are places where one is
obliged to perform the most private functions in public with stran-
gers of the same sex.

Quite different gangways are needed on a Tube train where to
brush closely against Mr X is acceptable, as opposed to between
two urinal rows where to brush against the same Mr X is almost
criminal. The fundamental point of planning spacing in public
installations is that psychological not just physical clearances and
sydging are required.

8.02 Types of installation
Installations can be:

1 Public conveniences, provided by municipalities, transport
undertakings (including motorway service stations), shopping
centres, etc. Use of these facilities are generally open to any
member of the public

2 Semi-public conveniences: theatres, stadia, refreshment houses,
etc. where use is restricted to patrons of the provider

3 Private multiuse installations for staff in offices, factories, etc.
and in hostels and old persons’ homes

4 Domestic facilities.

Types 1 and 2 tend to differ only in superficial ways such as the
standard and type of finishes.

8.03 Activity spaces

A number of different spaces are shown in the diagrams: space
occupied by the appliance itself, additional space required by the
user (the activity space) and further space required for luggage or
circulation. In many cases, these latter spaces may overlap on
occasion. Common sense will dictate when this is appropriate,
and when it is not.

8.04 Number of appliances required
The recommendations given in Tables V-XVII are derived princi-
pally from BS 6465: Part 1:1994, and are the minimum requirements.
In all situations, attention is drawn to the necessity to provide
facilities for the disabled, baby changing and also for the disposal
of sanitary towels and continence aids.
A common mistake is inadequate numbers of WCs for females,
leading to long queues. Always err on the generous side.
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5.10 Details of stair lift for wheelchair, or for seated passenger. (Courtesy of Gimson Stairlifts Ltd)

Table XVIII gives figures for various building types of the numbers
of appliances to be provided for a total of 100 people evenly divided
between the sexes. Toilets for wheelchair users are not included.

8.05 Planning the space
The planning of installations of types 1, 2 and 3 in paragraph 8.2
above requires sensitivity to the requirements of privacy and
discretion. It is desirable that circulation of people through the
sanitary area space is essentially one way, 5.17. Single entry/exit
plans can, however, work satisfactorily, provided that the paths of
users do not cross each other and the entry is wide enough.
Placing the appliances in order of use simplifies circulation and
reduces the distance walked. Hygiene should be encouraged by
placing washing and drying facilities between the WC and/or
urinal and the exit.

Vision is traditionally seriously considered in the planning of
lavatories, although sound and odour are sources of considerable

concern for many people and should also be considered, particu-
larly in larger installations.

8.06 Vision

In larger installations, vision should be obstructed by the config-
uration of the entrance and in principle, entrance doors should be
avoided, 5.18. In smaller installations, doors should open inwards
and be hung so as to screen the appliances and the user as far as
possible when opened. The doors to adjacent male and female
rooms should not be close to each other as this is psychologically
disturbing and aggravates vision problems. Consideration should
also be given to positioning of mirrors and to the gap created by the
hinges. Doors should be self-closing wherever possible.

8.07 Noise
It is difficult and costly to satisfactorily insulate lavatories acoustically
and this problem should be tackled by planning isolation if possible.
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5.11 Goods lift, dimensions as in Table IV. Entrances can be front only or front and back. Prefer machine room floor on one level
with lift shaft capping

Table IV Goods lifts

Type Load Speed (m/s) Shaft size Car size
capacity (nominal) (internal) Doors Pit Machine room Load
(persons/kg)

A B C D E M N P Q H R S w

9 General-purpose goods lifts, 500/6 0.5 1800 1500 1100 1200 2000 1100 2000 1400 3800 2400 3700 2000 60
electric traction 0.63 and 1.0 D 1500
1000/13 0.25 2100 210 aWO 2000 1400 2000 1500 3800 2400 4300 2100 120
0.5
0.63 and 1.0
1500/20 0.25 2500 2300 1700 2000 2300 1700 2300 1500 4000 2700 4500 2500 180
0.5 1700 4100
0.63 and 1.0 1800 4200
2000/26 0.25 2500 2800 1700 2500 2300 1700 2300 1500 4100 2900 5100 2500 240
0.5 1700 4300
0.63 and 1.0 1800 4500
2000/26 0.25 2800 2400 2000 2100 2300 2000 2300 1500 4100 2900 4700 2800 240
0.5 1700 4300
0.63 and 1.0 1800 4500
3000/40 0.25 3000 3300 2000 3000 2300 2000 2300 1500 4200 2900 5600 3000 360
0.5 1700 4400
0.63 1800 4500
3000/40 0.25 3500 2700 2500 2400 2300 2500 2300 1500 4200 2900 5000 3500 360
0.5 1700 4400
0.63 1800 4500
10 Heavy-duty goods electric 1500/20 0.25 2600 2400 1700 2000 2300 1700 2300 1500 4800 2700 4800 2600 180
traction 0.5 1700
0.63 and 1.0 1800
2000/26 0.25 2600 2900 1700 2000 2300 1700 2300 1500 4800 2900 5400 2600 240
0.5 1700
0.63 and 1.0 1800
2000/26 0.25 2900 2500 2000 2100 2300 2000 2300 1500 4800 2900 5000 2900 240
0.5 1700
0.63 and 1.0 1800
3000/40 0.25 3000 3400 2000 3000 2300 2000 2300 1500 4800 2900 5900 3000 360
0.5 1700
0.63 and 1.0 1800
3000/40 0.25 3500 2800 2500 2400 2300 2500 2300 1500 4800 2900 5300 3500 360
0.5 1700
0.63 and 1.0 1800
4000/53 0.25 3500 3400 2500 3000 2500 2500 2500 1500 5200 2900 6200 4000 480
0.5 1700
0.63 1800
5000/66 0.25 3600 4000 2500 3600 2500 2500 2500 1500 5200 2900 6800 4000 600
0.5 1700

0.63 1800
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5.12 Medium-size service lift, dimensions as in Table IX. Notga
speed up to 0.5 m/s but prefer 0.38 m/s. Shaft size includes 25
allowance for out-of-plumb. Openings can be front and rear as
required. Car can be fitted with shelves
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travel
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5.13 Large service lift suitable for trolleys, dimensions as Table X.
Note: speed 0.25 or 0.38 m/s. Shaft size includes 25 mm allowance
for out-of-plumb. Openings can be front and rear as required

8.08 Odour

Except in extremely well-naturally ventilated installations, some
form of forced ventilation or air conditioning is desirable, particu-
larly so in confined areas. Manually switched fans which continue
to run for a set period after being switched off are useful in
domestic situations.

Da

8.09 Vandalism

No unsupervised installation can resist vandals. Even with the most
vandal-resistant equipment (which would have to exclude all cera-
mics), an unsupervised facility will inevitably become sub-
standard. In such situations, the use of an attendant will result in
a high standard being maintained, possibly with reduced costs.
A well-designed installation, easily kept clean, with an open lay-
out, a high level of general lighting and robust equipment securely
fixed will reduce the problem. Where vandal-resistant appliances
are thought necessary, stainless steel is considerably less prone to
damage than ceramics, but all designs should allow for individual
items to be replaced. Pipework, traps, cisterns, electrical supplies,
etc. should all be fully concealed and this is, of course, also highly
desirable for hygiene and appearance. The modular plastic panel is
not desirable in areas likely to be vandalised.

8.10 Ducts

As it is equally unacceptable to have pipes inside a room or outside
it, ducts are an inevitable detail of sanitary installations. Although
pipes are frequently buried into wall structures, notably in
Germany where appropriate pipework fittings exist, the UK situa-
tion is that we consider access is needed to critical points such as
traps and cisterns. To achieve this access, ducts may be walk-in or
have access from one or other sides. For hygiene, cleaning main-
tenance, structural soundness and planning flexibility, plan 5.19 is
superior to 5.20.

Although if the appliance could be part of the wall, plan 5.20
would be very useful, in practice this plan usually results in the
adoption of a standard ceramic appliance on a sheet plastic panel
with its attendant impractical problems, details and module (which,
in addition, seldom correctly relate to required activity spaces or
correct operational heights).

the other hand, 5.19 demands more detailed work from the
;ﬁltect, and it is not always possible to utilise adjacent room
areas for access.

Once the duct is provided, it is logical and more hygienic to
bring the water supplies directly through the duct wall to
wall-mounted valves, rather than the pipework passing through
the wall, sanitaryware, then on to deck-mounted valves.

It is similarly illogical to have traps hanging from appliances in
the room if there is space in the duct for them, although some
sanitaryware makes this unavoidable. Ducts should avoid mainten-
ance problems and not have ferrous metal in their construction.

8.11 Tiles and modules

As UK manufacturers have never accepted the 100 mm modular
tile (except as a special) and as UK manufacturers will not make
sanitaryware modular, it is difficult to find a reason for choosing
one module or another for the sanitary installation. It is, however,
obvious, in view of the quite differing requirements of the various
appliances and the individual situation, that any module should be
as small as practicable. The best module is probably that used in
Alvar Aalto’s office of 1 mm!

9 SANITARY APPLIANCES

9.01 WCs

The principal appliance in any installation is the water closet
or WC. This may be free-standing within a bathroom, or placed
in a compartment or cubicle by itself, or with a hand-rinse
basin.

A WC compartment is totally enclosed by walls that reach down
to the floor and up to the ceiling, and has its own lighting and
ventilation system. A cubicle is enclosed by light partitions that do
not reach floor or ceiling. It shares the lighting and ventilation of
the larger space of which it is a part.
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5.15 A one-speed mechanised passenger conveyor system, may be flat, or up to 12° for prams, shopping trolleys, etc., or up to 15°
for special installations. Other systems available permit ‘valley’ and ‘hill’ longitudinal profiles; also surface laying of conveyor on
drive motor on existing floors. Capacity of system shown is 7200 persons per hour. Systems are available up to 8000 pph. Speed range

is 0.45-0.6 m/s. Tread widths, 1000—1400 mm

10 mm
toughened
glass canopy

lighting
air
conditioning

belt return \

5.16 Section through passenger conveyor at Charles de Gaulle
Airport, Paris

5.21 shows the appliance, complete with cistern, and its normal
activity space. If the cistern is at high level, or situated within a
duct, the space for the appliance is correspondingly reduced.
However, it may then be found difficult to accommodate a sanitary
bin in a place acceptable to the user. 5.22 shows a bidet and its
activity space.

In the UK, it is normal for a WC cubicle door to open inwards
(see 9.03 below). This causes difficulties in entering some cubicles
because there is nowhere to stand clear of the door swing. There is
also a danger of clothes soiling by contact with the edge of the WC
pan. BS 6465 now asks for a cylindrical volume 450 mm in dia-
meter clear of all obstructions such as WC pan, door swing or toilet
paper holder.

There are three basic types of WC compartment and cubicle
(excluding those also containing a hand-rinse basin):

® A compartment in a house or flat where the user will be in
indoor clothing and without impedimenta

® A cubicle in an office or factory, where the user is likely also to
be in light clothing with no impedimenta

® A cubicle or compartment in a public place, such as a shopping
centre or an airport, where the user may be in a coat and have
heavy luggage, shopping or even a baby carrier that cannot, for
security, be left outside.

5.23 shows a ‘standard’” WC cubicle with inward-opening door, the
leaf of which is 700 mm wide. It is seen that with a normal pan
central in the cubicle width, the cubicle is 1640 mm in depth. 5.24
shows an alternative where the pan is offset towards the door hinge
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Table V Staff toilets in offices, shops, factories and other non-domestic
premises used as place of work

Table VIII Sanitary provision in public houses and licensed bars

Sanitary appliances for any group of staff

Number of persons at work Number of WCs Number of washing
stations

1-5 1 1

6-25 2 2

26-50 3 3

51-75 4 4

76-100 5 5

Above 100 One additional WC and washing station for

every unit or fraction of a unit of 25 persons

Alternative scale of provision of sanitary appliances for use by male staff only

Number of men at work

Number of WCs

Number of urinals

1-15

16-30
31-45
46-60
61-75
76-90

Above 100

A LWL —

LW N = —

One additional WC for every unit or fraction
of a unit 50 men provided at least an equal
number of additional urinals are provided

If public also use staff toilets, add 1 to each number of conveniences above

If work involves heavy soiling of hands and forearms

Number of persons at work

Number of washing stations

1-50
more than 50

1 per 10

1 additional per 20 or part of 20

Table VI Sanitary facilities for customers in shops and shopping malls having

a net sales area more than 1000 m

female customers

2

and assuming equal numbers of male and

aw

Sales area of shop Appliances Male Female

1000-2000 m* wC 1 2
Urinal 1 Nil
Wash basin 1 2
Toilet for disabled people 1 unisex

2001-4000 m*

Greater than 4000 m*

Baby-changing facilities

wC

Urinal

Wash basin

Toilet for disabled people
Baby-changing facilities

1 unisex not in
disabled toilet

1 4

2 Nil
2 4

1 unisex

2 unisex

In proportion to the size of the net sales area

Appliance: For male customers For female customers
wcC 1 for up to 150 males plus 1 for up to 12 females plus
1 for every additional 150 1 for 13-30 females plus
males or part thereof 1 for every additional 25
females or part thereof
Urinal 2 for up to 75 males plus
1 for every additional 75
males or part thereof
Wash basin 1 per WC and in addition 1 per 2 WCs

1 per 5 urinals or part
thereof

Toilets for disabled
persons

1 unisex

Bucket/cleaners’ sink Adequate provision should be made for cleaning facilities

including at least one cleaners’ sink

Assume 4 persons per 3 m” of EDA (effective drinking area) and 75%/25% male/
female in public houses without public music and singing licences, 50%/50%
elsewhere.

Table IX Sanitary provision in buildings used for public entertainment

Appliances Males Females

wC In single-screen cinemas,
theatres, concert halls and
similar premises without
licensed bars: 1 for up to
250 males plus 1 for every
additional 500 males or part
thereof

In single-screen cinemas,
theatres, concert halls and
similar premises without
licensed bars:

2 for up to 40 females

3 for 41-70 females

4 for 71-100 females

plus 1 for every additional
40 females or part thereof

In single-screen cinemas,
theatres, concert halls and
similar premises without
licensed bars: 2 for up to
100 males plus 1 for every
additional 80 males or part
thereof

Wash basins 1 per WC and in addition 1

per 5 urinals or part thereof

1, plus 1 per 2 WCs or part
thereof

Toilets for disabled 1 unisex minimum

people
Bucket/cleaner’s Adequate provision should be made for cleaning facilities
sink including at least one cleaner’s sink

Assume, unless otherwise indicated, equal numbers of male and female customers.
In cinema, multiplexes, etc. where use is spread over all the time the building is open,
assume 75% of total capacity, otherwise use 100%.

If premises include a licensed bar, additional provision as Table VIII will be needed.

Table X Sanitary provision in swimming pools

Table VII Sanitary provision in restaurants, cafés, canteens and fast food Appliances For bathers
outlets assuming equal numbers of male and female customers
Male Female
Appliances For male customers For female cust S
wC 2 for up to 100 males plus 1 per 5 females for up to
wWC 1 per 100 up to 400 males. 2 per 50 up to 200 1 for every additional 100 50 females plus 1 for every
For over 400 males, add at females. For over 200, males or part thereof additional 10 females or part
the rate of 1 per 250 males add at the rate of 1 per thereof
of part thereof 100 females or part thereof Urinal 1 per 20 males
Urinal 1 per 50 males - ‘Wash basin 1 per WC and in addition 1, plus 1 per 2 WCs or part
Wash basin 1 per WC and in addition 1 1 per WC 1 per 5 urinals or part thereof  thereof
per 5 urinals or part thereof Shower 1 per 10 males 1 per 10 females
Toilets for disabled 1 unisex compartment should be reasonably close by but Toilets for disabled 1 unisex minimum
people may be shared by other facilities (such as shops) people

Bucket/cleaners’
sink

Adequate provision should be made for cleaning facilities
including at least one cleaners’ sink

Assume 50% male and 50% female users.
Toilets for spectators should be provided as Table IX and for staff as Table V.



Table XI Sanitary provision in Stadia

Urinals WCs Wash hand basins
Male 1 per 70 males 1 for every 600 males, 1 per 300 males, but
but minimum of 2 per  minimum of 2 per
toilet area toilet area
Female 1 for every 35 1 per 70 females,
females, but but minimum of 2
minimum of 2 per per toilet area
toilet area
For disabled Where there is provision for more than 10 spectators with
people disabilities, provide at least 2 suitable unisex compartments

within 40 m travel distance. Generally, 1 unisex special WC
per 12-15 disabled spectators

Table XII Minimum sanitary provision in stadia for different male:female ratios

Capacity Type of Male:female ratio

of stand/  provision

area 90/10 85/15 80/20 75125

500 450:50 425:75 400:100 375:125

Male urinals 7 7 6 6
Male WCs 2 2 2 2
Male WHBs 2 2 2 2
Female WCs 2 3 3 4
Female WHBs 2 2 2 2

1000 900:100 850:150 800:200 750:250
Male urinals 13 13 12 11
Male WCs 2 2 2 2
Male WHBs 3 3 3 3
Female WCs 3 5 6 8
Female WHBs 2 3 3 4

2000 1800:200 1700:300 1600:400 1500:500
Male urinals 26 25 23 22
Male WCs 3 3 3 3
Male WHBs 6 6 6
Female WCs 6 9 12 15
Female WHBs 3 5 6 8

3000 2700:300  2550:450  2400:600 2250:750
Male urinals 39 37 35 33
Male WCs 5 5 4 4
Male WHBs 9 9 8 8
Female WCs 9 13 18 22
Female WHBs 5 7 9 11

5000 4500:500  4250:750  4000:1000  3750:1250
Male urinals 65 61 58 54
Male WCs 8 8 7 7
Male WHBs 15 15 14 13
Female WCs 15 22 29 36
Female WHBs 8 11 15 18

side to provide space for a sanitary bin. In this case, the depth is
reduced to 1550 mm. These two designs are suitable for the first
two situations above.

5.25-5.27 show designs appropriate where there is likely to be
luggage, etc.

It is seen that the width of a ‘standard’ cubicle is 800 mm. This
width is also preferred by ambulant disabled people (see 9.05).

However, many women find this width too narrow for them, and
prefer a width of 900 mm as minimum, with a door opening 800 mm.
A wider cubicle may also be needed for people who are oversize.

WC compartments and cubicles may also have to accommodate
the following:

® Hand-rinse basin (see 9.03)

Large toilet roll holder and dispenser

Bin for the disposal of sanitary dressings or continence aids
Dispenser for disposable toilet seat covers

Brush

Shelf

Clothes hooks.
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9.02 Height of WCs

There is no standard height of pan, but most are around 400 mm to
the top of the pan, allow a further 25 mm for the seat. There was a
vogue for pans as low as 250 mm at one time, because of medical
advice that more of a squatting attitude was beneficial. However,
there now seems to be little movement towards the ‘health closet’,
as it is hampered by Western tradition, the difficulty of the elderly
or infirm to use a low-level WC and the uselessness of alow WC as
a seat or urinal which are common functions in domestic
bathrooms.

A pan of height 355 mm is available for use in junior schools.
Slightly higher pans are recommended for WCs for disabled
people, and these are 450 mm to the top of the seat. People who
find a WC seat too low can use removeable seat raisers which are
available in a number of different heights.

9.03 Doors
Traditionally, in the UK, doors to WC compartments and cubicles
open inwards. The advantages claimed for this are:

® Privacy, particularly when the door lock is missing or broken

® Elimination of hazard to those outside the cubicle

® The doors are hung so that empty cubicles have open doors and
are easily found.

The disadvantages are:

® Restriction of space within the compartment
® Difficulty of reaching anyone taken ill within (a not-uncommon
situation).

Inward-opening doors can be designed so that they can be lifted
off their hinges should access be necessary when someone has
fallen against one.

9.04 Squatting WCs

Some people prefer a squatting WC, 5.28. These are common in
continental public conveniences, and also where there is a substan-
tial Asian population. They can be accommodated in a ‘standard’
cubicle, although there should be grip handles fixed to the side walls.
When intended for use by Muslims, the compartment should not
face or back in the direction of Mecca, and a low-level cold water tap
should be provided in addition to the flushing cistern.

9.05 WC compartments with hand-rinse basins
It is often desirable, and may be mandatory, for a compartment or
cubicle to incorporate hand-rinsing facilities. 5.29 shows such an
appliance with its activity space — which may overlap that of the
WC. Where space is tight, a very small inset design may be used as
shown in 5.30.

5.31-5.35 show alternative designs of compartments with stan-
dard hand-rinse basins.

9.06 WC compartments for wheelchair users

Disabled people are remarkably adaptable and often of necessity
extremely determined to manage for themselves in buildings
designed primarily for able-bodied people. For many ambulant
disabled people, the difficulties are surmountable, but for wheel-
chair users the problems are more serious. If an area is not
negotiable by a wheelchair, the user is forbidden entry; this is
intolerable, and may be illegal, in any new building.

Therefore, proper consideration should be given to the provision
of WC and washing facilities for disabled people. Selwyn
Goldsmith’s book Designing for the Disabled is the most compre-
hensive study available. There is hardly any ergonomic evidence
on this subject and the standard plans shauld be regarded as
principles rather than unalterable working drawings.
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Table XIII Sanitary provision in schools

Type of school Appliances Number recommended Remarks
Special Fitting 1/10 of the number of pupils rounded up to the next
nearest whole number
WC only Girls: all fittings
Urinal and WC Boys: not more than 2/3 of fittings should be urinals
Wash basin As for secondary school
Shower Although not required by statute, it is suggested that
sufficient showers should be provided for physical
education
Toilet for disabled person At least 1 unisex depending on nature of special
school
Bucket/cleaner’s sink/slop At least 1 per floor
hopper
Primary Fittings Aggregate of 1/10 of the number of pupils under 5
years old and 1/20 of the number of others. Not less
than 4. Rounded up to the nearest whole number
WC only Girls: all fittings
Urinal and WC Boys: not more than 2/3 of fittings should be urinals
Wash basin As for secondary school
Shower Although not required by statute, it is suggested that
sufficient showers should be provided for physical
education
Toilet for disabled person At least 1 unisex unless number of disabled pupils
exceeds 10. Then provide 1 per 20 disabled pupils or
part of 20
Bucket/cleaner’s sink/slop At least one per floor
hopper
Secondary Fittings 1/20 of the number of pupils. Not less than 4.
Rounded up to the nearest whole number
WC only Girls: all fittings
Wash basin 1 in each washroom. At least 2 basins per 3 fittings See clause 7
Shower As for primary school

Nursery and play

Boarding

Toilet for disabled person
wC

Washbasins

Sink

wC

Wash basin

Bath

Shower

Toilet for disabled person

Daw

1 per 10 pupils (not less than 4)

As for primary school

1 per WC
1 per 40 pupils
1 per 5 boarding pupils

1 per 3 pupils for the first 60 boarding pupils; 1 per
4 pupils for the next 40 boarding pupils; 1 for every
additional 5 boarding pupils;

1 per 10 boarding pupils

May be provided as alternative to not more than 3/4
of the minimum number of baths

As for primary school

See clause 7

Where sanitary accommodation for day pupils is accessible
to, and suitable for the needs of boarders, these requirements
may be reduced to such an extent as may be approved in
each case.

Table XIV Sanitary provision in dwellings

Type of dwelling Appliances Number per dwelling Remarks
Dwellings on one level, e.g. wC 1 for up to 5 persons 2 for Except for single person’s accommodation, where 1 WC is provided, the WC
bungalows and flats 6 or more should be in a separate compartment. Where 2 WCs are provided, 1 may be in the
bathroom

Bath/shower 1

Wash basin 1

Sink 1
Dwellings on one or more wC for up to 4 persons 2 for 5 Except for single person’s accommodation, where 1 WC is provided, the WC
levels e.g. houses and or more should be in a separate compartment. Where 2 WCs are provided, 1 may be in the
maisonettes bathroom

Bath/shower 1

Wash basin

sink




Table XV Sanitary provision in accommodation for elderly people and sheltered housing
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Type of accommodation Appliances Number per dwelling Remarks
Self-contained for 1 or 2 elderly persons, or grouped ~ WC 1 An additional WC may be provided in the bathroom
apartments for 2 less-active elderly persons Bath/shower 1 Bathroom within apartment
Wash basin 1
Sink 1
Grouped apartments for less-active elderly persons wC 1
Wash basin 1
Sink 1
Bath/shower Not less than 1 per 4 Some may be Sitz baths or level access showers.
apartments
Additional provisions for communal facilities. wC 1 Minimum number required. Should be available for use
Common room for self-contained or grouped by visitors
apartments
The pantry or kitchen for self-contained or grouped Sink 1 Adjacent to common room
apartments
Laundry room for grouped apartment schemes Sink 1
Washing machine 1
Tumble drier 1

Cleaner’s room

Bucket/cleaner’s sink

1 in each cleaner’s room

Table XVI Sanitary provision in residential and nursing homes

Type of accommodation Appliances Number recommended Remarks
Residents wcC 1 per 4 persons An adjacent wash basin is also required
Bath 1 per 10 persons
‘Wash basin 1 to each bedsitting room
Staff wcC At least 2 for non-residential staff
‘Wash basin 1 In WC compartment
Visitors wcC 1 D aW
Wash basin 1 In WC compartment
Kitchen Sink As appropriate

Toilets for disabled
people

Cleaner’s room

Other

Bucket/cleaner’s sink

Bed pan cleaning/disposal
Wash basin

A minimum of 1 depending on the
number of disabled persons

1
As appropriate
1

In each cleaner’s room

Service area

In each medical room, hairdressing, chiropodist, non-residential
staff toilets and kitchen areas

Where en-suite facilities are provided, toilets for visitors and staff should also be provided.

Table XVII Sanitary provision in hotels

Type of accommodation

Appliances/facilities

Number required

Remarks

Hotel with en-suite
accommodation

Hotels and guest houses
without en-suite accommodation

Tourist hostels

All hotels

En-suite

Staff bathroom
Bucket/cleaner’s sink
wC

Wash basin

Bathroom

Bucket/cleaners’ sink
wC
Wash basin

Bathroom

Bucket/cleaners’ sink

Toilet for disabled person

1 per residential guest bedroom
1 per 9 residential staff

1 per 30 bedrooms

1 per 9 guests

1 per bedroom

1 per 9 guests

1 per floor

1 per 9 guests

Containing bath/shower, WC and
wash basin

At least 1 on every floor

Containing: bath/shower, wash basin and
additional WC

1 per bedroom or 1 for every 9 guests in a dormitory

1 per 9 guests

1 per floor

Containing: bath/shower, wash basin and
additional WC

All hotels should provide at least 1 unisex compartment

for disabled people

Hotels incorporating other uses such as conference entertainment facilities, bars and restaurants may need additional provision as previous tables.
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Table XVIII Comparison of requirements in different building types for
100 people evenly divided between the sexes

For men For women

Urinals WCs WHBs WCs  WHBs
Workplaces 2 3 3 3 3
Workplaces where more dirty 2 3 5 3
conditions are met
Shop customers:
10002000 m* 1 1 1 2 2
2000-4000 m* 2 1 2 4 4
Restaurants, etc. 1 1 2 2 2
Pubs, etc. 2 1 2 3 2
Entertainment buildings 2 1 2 3 3
Swimming pools 3 2 3 10 6
Stadia 1 2 2 2 2
Schools:
Special 3 2 2 5 2
Primary and secondary 1 1 2 2 2
Nursery 10 WCs and 10 WHBs for all
Boarding 20 WCs and 30 WHBs for all

I
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5.17 Circulation through sanitary installation

5.18 Various screening arrangements for small installations,
showing the area visible from outside in each case

o

-

)

5.19 Service duct, access from rear
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5.20 Service duct, access from front
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5.21 WC and activity space. A duct mounted or high-level cistern
would allow the WC pan to be placed closer to the wall
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5.22 Bidet and activity space
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5.23 WC cubicle, inward-opening door, no sanitary bin zone
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5.24 WC cubicle, inward-opening door, sanitary bin zone
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5.25 Public WC cubicle, inward-opening door
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5.26 Public WC cubicle, outward-opening door
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5.27 Alternative public WC cubicle, inward-opening door, no
sanitary bin

WC compartments for disabled people are usually unisex; situ-
ated outside male and female multiuser facilities; this has several

advantages:

® Husbands and wives can assist each other which is not possible
in single-sex compartments

® They avoid the cost of duplicated facilities; one decent unisex
facility is more economic than two inadequate single-sex units

® They simplify signposting and access for disabled people.

A WC compartment for general use by disabled people should
allow for frontal or lateral transfer from the wheelchair, with
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5.28 Squatting WC and activity space

space for an attendant to assist. 5.36 shows the various means of
transfer that a wheelchair user might have to employ.

In WCs for wheelchair users, a hand-rinse basin should be
installed where it can be conveniently reached by a person seated
on the WC. However, it is desirable that the basin is also usable
from the wheelchair. These opposing criteria together with the
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5.29 Hand-rinse basin and activity space
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5.30 Recessed hand-rinse basin and activity space
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5.32 WC and washbasin compartment, inward-opening door, appliances on adjacent walls
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5.33 WC and washbasin cubicle, outward-opening door, appliances on adjacent walls
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5.34 WC and washbasin cubicle, sanitary bin zone, appliances on adjacent walls
o
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5.35 WC and washbasin cubicle, sanitary bin zone, appliances on same wall
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o
Lateral Oblique
Backwards

Frontal

With assistance

5.36 A disabled person can transfer from a wheelchair to a sanitary appliance in a variety of ways. Toilets and bathrooms likely
to be used by them should allow for a wheelchair turning circle of 1500 mm

requirements for handrails and supports present a difficult problem
often resulting in a poor or even unworkable compromise.

Part M of the Building Regulations gives a standard design of
compartment for a wheelchair user, 5.37. Such standardisation is
recommended because of use by visually impaired people. The
handed version is permissible.

Selwyn Goldsmith’s recommended WC compartment for chair-
bound users, 5.38, may be compared to an alternative plan by Alan

Tye Design, 5.39, embodying the principles of Selwyn
Goldsmith’s recommendations in a neat and pleasant facility.
There is controversy over the use of wheelchair-accessible WCs
by other people such as the ambulant disabled and pregnant women.
In some cases, access to the WC is restricted to registered disabled
people with a RADAR key. Since many people are temporarily
disabled at some time in their lives, and are therefore not eligible
for registration, this should only apply where constant abuse makes
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5.37 Wheelchair-accessible WC compartment from ApproveuD aW

Document B

it essential. On the other hand, the combination of wheelchair
accessible toilet and baby-changing facility should be deplored.

9.07 WC compartments for ambulant disabled

The standard facility for ambulant disabled people as given in
Building Regulation Approved Document M is shown in 5.40.
The difference from a standard facility is principally in the provi-
sion of support and grab rails. People with visual impairment
appreciate a standardised layout.

The narrow width is desirable as it allows the user to use the
support rails on both sides of the compartment to raise themselves.
In large public or semi-public conveniences, at least one cubicle
should provide for ambulant disabled people.

Alexander Kira points out that grab rails, 5.41, for able-bodied
people, the elderly and children would virtually obviate the need
for special provision for the disabled.

9.08 WC provision in domestic property

It is becoming clear that many people wish to stay in their own
homes as long as possible when increasing disability or age
occurs. Also, wheelchair users would like to make visits to their
friends. This has led the Access Committee for England to recom-
mend that all new houses and flats should be wheelchair
accessible if possible, and that they should have WCs at entrance
level which can be used by a wheelchair user, although the chair
itself may not be able to be fully accommodated inside the WC
compartment with the door shut. 5.42 and 5.43 show three ways
of achieving this.
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2000

5.38 WC cubicles for the wheelchair user (from Designing for the
disabled)

9.09 Urinals

Although a number of female urinal designs have been produced,
none have been successful. However, they are ubiquitous in public
and semi-public facilities for men, and research shows that there is
often over-provision of WCs for men.

Urinals are of two types: slab and bowl. Slabs are rarely used
these days because they are more difficult to service and repair
than bowls. A bowl and its activity area are shown in 5.44.

Urinals are usually provided in ranges. In the past, a centre-
to-centre dimension of 600mm was common, but it is now



cistern in duct (duct not full width

to allow for lateral transfer) handrinse basin
{ in worktop
1800 accessible from
—— wc & wheelchair
rail along front
of worktop
o
o
[ce]
T vertical rail
o
o
[ce]
2000

5.39 An alternative facility (by Alan Tye Design)
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5.40 WC compartment for ambulant disabled person from
Approved Document M. The outward-opening door is preferred
for people using crutches, but an inward-opening door can be
used if the compartment is at least 200 mm deeper
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5.42 Small wheelchair-accessible WC compartment at entrance
level in a family house
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5.43 Even smaller WCs for entrance level WCs in family houses.
In these, transfer cannot be achieved with the door shut
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5.44 Single urinal and activity space
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accepted that this is too close. It is also desirable to have small
modesty screens between bowls. 5.45 shows a range of urinals with
activity and circulation spaces.

Urinal bowls are usually fixed with their forward rims 610 mm
above floor level. One in each range should be lower at 510 mm for
use by small boys.

350t 700

L = n(700) + t

5.45 Range of urinals, activity and circulation spaces

9.10 Washbasins

Washbasins come in a variety of sizes. The standard domestic
washbasin, 5.46 is for washing the face and the upper part of the
body and for wet shaving as well as hand-rinsing. A slightly
smaller washbasin, 5.47, is common in non-domestic situations
such as factories, offices and schools where they are often used
in ranges 5.48. Sometimes, washbasins are set into a flat top
forming a vanitory unit, and the dimensions of these do not
significantly from the standard.

Hand-rinse basins have already been mentioned in connection
with WC compartments. When they are used in a range the dimen-
sions in 5.49 should be followed.

The traditional fixing height of basins is 785 or 800 mm to the
rim. For adults, this height requires considerable bending as one is
actually washing one’s hands below the rim height. Alexander Kira
suggests a height of 865-915 mm, but for normal use by a wide
range of users 850 mm is preferred. The Department of Health
recommends 760 mm in hospitals.

+——600—

5.47 Non-domestic washbasin and activity space

Daw
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n(700) + 100
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5.48 Range of non-domestic washbasins, activity and circulation
spaces
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n(600) + 200
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5.49 Range of hand-rinse basins (non-recessed), activity and
circulation spaces
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5.50 Family bathroom incorporating second washbasin for
children’s use

In any case, these heights would be unsatisfactory for small
children, who need to be encouraged to wash their hands.
A washbasin fitted at 700mm could be provided for them, and
5.50 shows a family bathroom provided with a second basin for
the children. A common alternative to provide a small step-up for
children to use the standard basin. This would not be appropriate in a
public convenience, where a lower washbasin should be provided
unless a dedicated children’s facility such as described in 9.15 is
nearby. Children also deserve and appreciate consideration in the
placement of dryers, towels, coat hooks and mirrors, etc.

As already shown, basins specifically for wheelchair users have
rims 750 mm high. Plumbing, etc. underneath such basins should
be arranged not to obstruct the knees of the user in the chair.



9.11 Baths and bathrooms

Baths are also available in many sizes, shapes and types; but the
standard one and its activity area are shown in 5.51. Baths are now
rarely found outside bathrooms; and bathrooms normally also
include at least a washbasin. The minimum width of a domestic
bathroom is illustrated in 5.52. All bathrooms should ideally be
large enough for undressing and dressing, and for someone to lend
a hand. Three domestic bathroom arrangements are shown in
5.53-5.55 and variations on these are also appropriate in nondo-
mestic situations such as hotels, schools, etc. A matrix of virtually
all possible arrangements will be found in BS 6465: Part 2.

Baths can be provided for disabled people which have rims at
380mm above the floor instead of the normal 500mm.
Alternatively, the bath may be set with the trap below floor level.
It should have as flat a bottom as possible and should not be longer
than 1.5 m; lying down is not encouraged.

Other special baths tip up or have openable sides. However, a
standard bath with a mobility aid is usually more practical, parti-
cularly in the home. Lifting and lowering devices are available that

—— 800 —f— 700 —
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5.51 Bathtub and activity space

bO0O/650
g
domestic bathroom width

5.52 Minimum width in domestic bathroom

1700

2200

5.53 Minimum bathroom including WC
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can be fixed to a floor, wall or ceiling — or can even be simply sat
on the floor. As suggested above, all bathrooms should ideally
provide for handrails; a pole is invaluable for anyone less than
fully agile, 5.56. Adaptation of the standard bathrim to make it
easier to grasp is shown in 5.57. A seat at rim height is useful for
sitting on to wash legs and feet.

Bathroom and lavatory doors should preferably open out, with
locks operable from the outside in emergencies.
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5.54 WC in separate compartment adjacent to bathroom
! 1700 ! 1300 4
600
o
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©
¥ 2100 i

5.55 WC in separate compartment adjacent to bathroom also
containing WC

handle

o T
rail under
rimor |
handle,)

bath floor

—380

—— 450 —
900

5.56 Aids for getting in and out of the bath: pole, handle
and rim. Maximum height of rim from floor 380 mm
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bath rim

/ / ] panel face (if used)
timber handrail

mounted under rail 130 min-l

section
5.57 Bath rim adapted for easy gripping

40 — 50—

9.12 Taps

Choose taps that can be manipulated by small and arthritic fingers.
Surgeons’ taps are not recommended, however, as in extreme cases
ordinary taps can be modified to provide similar facility. Under a
European standard, it is now obligatory in new installations for the
cold tap to be on the right and the hot on the left, unless there are
compelling reasons otherwise: this is in order to assist visually
impaired people. Tops should be boldly colour-coded.

9.13 Showers

It is becoming common to install showers which are more eco-
nomical in water and energy use than bathtubs. Disabled people
in particular often find it easier to shower than to get in and out of
a tub.

Showers come with and without trays and enclosures,
5.58-5.60. Trays are not altogether suitable for disabled people
unless they can be installed with the rim level with the floor and
provided with a duckboard. Continental practice of an imper

700 |

\\

900

900

5.59 Enclosed shower with tray, and activity space adequate for
drying. A nearby dressing space is presumed

900

\ screens if
semi-enclosed

1200 1

%/ _
o

900

5.60 Unenclosed shower without tray, and activity space for
drying and dressing

non-slip bathroom floor laid to fall to a gulley has not Vaaw

traditionally followed in the UK, although this can be ideal for
a wheelchair user. A shower installation specifically designed for
an elderly or disabled person is shown in 5.61. The compartment
should be well heated, with a fold-away seat and with pegs for
clothes on the dry side, divided from the wet with a shower
curtain. The water supply should be automatically controlled to
supply only between 35 and 49°C. The shower head should be on
the end of a flexible hose, with a variety of positions available for
clipping it on.

In sports centres and swimming pools, showers are provided in
ranges as 5.62 or 5.63.

BS 6465: Part 2 recommends 900 mm? as the minimum size for
a shower enclosure, but most of the shower trays and enclosures
manufactured are between 700 and 800 mm?.

| 900
5.58 Unenclosed shower with tray, and activity space. This is for
access from one side of the tray, and to facilitate initial drying

within the shower. A nearby area of 1100x900 will be needed for
final drying and dressing

N
o
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.

vertical pole
] floer channel
drain

handrail

odjustable shower fitting
with hand sproy

shower plon

5.61 Plan of shower room for elderly or disabled person, showing
seats and aids
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5.62 Range of unenclosed showers, activity and circulation spaces
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5.63 Range of semi-enclosed showers, activity and circulation
spaces

9.14 Public conveniences
In addition to the appliances covered above, public installations
also include drying facilities, 5.64, which could be electric hand
dryers or roller towels. Occasionally, disposal for sanitary towels
and continence aids is provided outside cubicles, 5.65, although
this is not recommended practice.

The factors affecting the widths of public conveniences are covered
in 5.66-5.68. Appliances should be arranged so that the spa

concentrated into larger areas, as it is psychologically and practiaW

preferable to be able to see the whole of the room on entering. Narrow
dead ends and corridors should be avoided and the circulation pattern
planned to ensure that washing facilities are provided between WC/
urinals and the exit to encourage hand washing.

Circulation areas must be considered as being around both
appliance and activity spaces rather than merely around appli-
ances, although some encroachment of the circulation area into
the appliance/activity space will normally be acceptable depending
on the likelihood of full use of appliances.

o
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5.64 Range of hand dryers, activity and circulation spaces
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5.65 Sanitary towel or continence aid disposal appliance not in a
cubicle and activity space

1200/ 1400
——— -
eanimum public inslatiation width

5.66 Minimum width in a public installation with appliances on
one side

12001500
-

5.67 Minimum width in a public installation with appliances on
both sides

AUAUA

1700/ 2000

5.68 Width of a larger public installation

9.15 Baby changing

A full public installation should include a baby-changing facility
and a child’s WC. An arrangement recommended by The
Continence Foundation and All Mod Cons, and designed by the
Women'’s Design Service is shown in 5.69.

9.16 Miscellaneous sanitary appliances
Some other water-using appliances and their activity spaces are
shown in 5.70-5.73.
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5.69 Layout for a public convenience including wheelchair access compartment, child’s WC and nappy-changing facility. This design is
suitable for a ladies’ facility, although nappy changing, child’s WC and wheelchair access should be unisex
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5.70 Clothes washing machine and activity space
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Dishwasher and activity space




500

[

1300

NN NN NN AR

@]

INARUENESEEENAREEENNNA NI

o

5.72 Kitchen sink and activity space
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5.73 Bucket/cleaners sink and activity space

9.17 Cleaning manual/mechanical
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5.74 Outdoor sauna with verandah, changing room, washing
room and sauna room

sit or lie in the hot air under the roof. The stove heats the room by
convection and the rocks reach a high temperature. After sitting in
the dry heat for some minutes, the bather produces steam from time
to time by throwing small quantities of water onto the hot rocks.
The temperature varies from 88 to 110°C and, provided that the
moisture is properly absorbed by the wooden walls of the room, the
air will not become saturated. Because the human body can stand a
higher degree of dry heat than wet heat, the temperature is higher in
a sauna than in a Turkish bath. After perspiration, bathers beat
themselves with leafy birch twigs, wash and plunge into a nearby
lake or take a cold shower. The cycle is repeated a few times until

[D aw there is a period of rest while the body cools down completely.
Cleanliness can either be visual or bacteriologically sterile or . time taken for the complete operation varies from 90 to 120 min.

Most people are happy with visual cleanliness and would be
unhappy with a dirty-looking though sterile installation. Good
design and detailing therefore plays a vital part in sanitary accom-
modation cleanliness.

Cleaning is rarely considered very seriously in sanitary areas, for
most proprietary appliances are badly designed and uncleanable,
producing dark shadows around down-to-floor appliances, cubicle
feet, etc. and too often one sees pipes and cistern exposed.

Consider carefully the cleaning method to be employed, and be
critical of what manufacturers supply; for besides hygienic and
aesthetic factors, dirty installations encourage sloppy use and
vandalism. One should ensure that all surfaces are capable of
thorough cleansing; floor details should be coved wherever possi-
ble and all possible interruptions of the floor, such as legs,
pedestals and pipes, avoided.

Wall-mounted appliances are preferred, although many wall-
mounted WCs leave so little floor clearance as actually to aggra-
vate the cleaning problem. Appliances designed to eliminate
uncleanable areas should be chosen; they should be cleanable not
only in the appliance itself but also at its junction with the struc-
tural surfaces. Generally, the appliance is cleaned but the wall is
not, so all appliances need upstands. Appliances should not be
placed so close together that cleaning between them is hampered.
Wall-mounted valves over washbasins promote better cleaning
than deck-mounted ones.

10 SAUNAS

10.01 Origin of the sauna

The sauna, 5.74, is essentially Finnish and in its original form is a
one-room hut built of logs, with a rudimentary furnace or stove,
over which rocks are piled, in one corner. Steps lead up to a slatted
wooden platform along one side of the room where naked bathers

10.02 Dimensions
The sauna room should be between 2.3 and 2.6 m high and have a
minimum floor area of 1.8 2.1 m. Benches should be 600-760 mm
wide and the platform at least 460 mm wide. The stove will take up
0.560-0.650m?> of floor area and will stand about 1.070m high.
Outside the sauna room, showers are required and if possible a cold
4-10°C plunge bath. Space for dressing and resting should be
provided. Cubicles will strictly limit the maximum number of bath-
ers, and an open layout is more flexible. Provision should be made
for clothes lockers and a few dressing cubicles, and the rest of the
area is occupied by resting couches/chairs and small tables.

Of the total number of bathers in an establishment at any time,
20-25% are likely to be in the sauna room, an equal number in the
shower/washing room and the remainder in the dressing/resting areas.

11 HYDRO-THERAPY SPA BATHS

This new development in bathroom equipment is an alternative to the
sauna. Spa baths or ‘hot-tubs’ are small hydro-therapy pools that
provide turbulent hot water as massage for the relief of aches, tensions
and fatigue or simply for pleasure. These pools are usually of one-piece
glass-fibre construction, available in a variety of sizes and shapes which
are relatively easy and low-cost to install and are used indoors or out.

12 PUBLIC CLOAKROOMS

12.01 Calculating cloakroom areas

In the early planning stages, if you merely wish to establish an
overall cloakroom area, you can obtain the size of a cloakroom to
suit any number of coats from the graph, 5.75 (courtesy of G. &
S. Allgood Ltd).
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5.75 Approximate guide to areas of cloakroom accommodation
for use in early planning stage

12.02 Items commonly stored
Typical sizes of items stored are given in 5.76.

12.03 Attended storage
Typical arrangements and space requirements per user are shown
in 5.77 and 5.78.
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5.76 Sizes of items commonly stored in cloakrooms
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5.77 Fixed rows of hooks. 0.08 m? per user including counter,
0.1 including 1200 mm on public side
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5.78 Hinged rows of hooks, 0.007 m* per user incuding counter,
0.09 m? including 1200 mm on public side

12.04 Unattended storage
The space allowances per user in 5.79-5.83 are based upon hangers
or hooks at 150 mm in rows 3600 mm long with 1050 mm clear
circulation space at ends of rows.

The proprietary system given in 5.84 provides unattended
locked storage for coats and umbrellas.

12.05 Mobile storage
These are proprietary units and the measurements shown in 5.85
are approximate.
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5.79 Method of calculating space required by each user: six rows
each 3600 mm long of double tier hangers at 150 mm centres = 300
hangers area of room =5.7x5.2 =29.6 m*. Hence space
allowance 0.098 m? per user
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5.80 Hooks in line: 0.16 m® per user including circulation

height for
school users:
17 mm seniors
1200 mm juniors
750-900 mm infants

slatted
seats

min 1000

o heating
o
<t |

5.81 Hooks with seating: 0.02 m’ per user including circulation

o
S 1000 to 12000 protection
heating shoe
o cages

5.82 Hooks with seating: 0.26 m* per user including circulation
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5.83 Double tier hangers: 0.13 m’ per user including circulation

hangers at 90 mm crs
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5.84 Proprietry system affording security: 0.16 m* per user
including circulation

5.85 Mobile coat rack

12.06 Lockers
Lockers may be full height with a hat shelf and space to hang a coat
and store shoes or parcels; or half height to take a jacket; or quarter
height to take either parcels or folded clothes, 5.86 and 5.87.
Combination units such as 5.88 are also available.

Note: Many of the units shown in this chapter are proprietary
systems and metric measurements are only approximate.
Manufacturers should be consulted after preliminary planning stages.

13 DOMESTIC ACTIVITIES

5.89-5.101 illustrate the space requirements of a number of domes-
tic activities; these are derived from data in Activities and spaces
by John Noble.

14 DOMESTIC FURNITURE

The sizes of a number of common items of living room furniture
are given in 5.102. A number of different dining room arrange-
ments are shown in 5.103. Items of bedroom and kitchen furniture
are covered in 5.104 and 5.105, respectively.
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5.90 Passing between two items of furniture, one table height or
lower, the other higher on the wall

N \K)

reference size (mm)
A B C D E F

length | 300|300 13C0 400 (400|500
depth | 300400 | 500 [40Q |500|500
5.86 Lockers: a type 1a with hat shelf; b type 1b with hat shelf
600

v
length /;d eg\:(h

and vertical divider. Not available in A, B or C; ¢ type 2, two tier;
d type 3, three, four, five or six tier

5.91 Passing between the wall and tall furniture
type 2 (two teir) lockers
reference size D
(400 x 400 mm)

— 200
seats 250 _t

§ 4150 mm for
T bases or legs

1700
V.

5.87 Cross-section of lockers with seats 2000

D a QY Watching television. Most people prefer to sit a distance of
'o¥e than eight times the height of the picture
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5.93 Dressing in front of wardrobe
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5.89 Passing items of furniture, each table height or lower 5.94 Making single bed
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5.88 Lockers with coat rail, hat and shoe racks
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5.96 Circulation around twin beds

4550
5.101 Getting in and out of cars
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5.97 Sitting at a dressing table
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- 5.102 Living space: a three-seater sofa, b easy chair with arms,
¢ easy chair without arms, d occasional chair, e television set,
f coffee table

S
15 STORAGE
The spaces required to store domestic items and materials are

h— shown in 5.106-5.118. Various fuel storage facilities are covered

5.98 Getting a pram ready in 5.119-5.121, and refuse containers are shown in 5.122.



5-32  Design basics: Buildings and movement

| ) 2000
o s
T3]
2 B |
| I 2
8 &
— 600 750 600~ @ l
a l
= 1350 a
[iv]
-t
} 2000
| b
g |
s 8
l [1+]
o
—4 P
)
c 1350 04 g
[+ 4}
=1 b
T
L 4504 ~4so-i |- 600 L 450
—600——900— . T
8 o
d = =]
' g g 1
c = N
f

I—soo -T—aao—-l—soo—‘-—vso—'—%u-

1900

Lsoo !

e

5.104 Bedroom furniture: a single bed, b double bed, ¢ bedside
table, d dressing table, e wardrobe, f chest of drawers
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2 5.103 Dining spaces: a two people facing,
- b two people side by side, ¢ three people on h
l banquettes, d three people on chairs, e four 5.105 Kitchen: a cooker, b fridge-freezer, ¢ dishwasher, d washing

machine, e sink with single drainer, f sink with double drainer,
g large storage cupboard, h wall-hung storage cupboard

r-450-1 people, f six people and sideboard, g six
h people and round table, h serving trolley
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5.106 Food storage: a tins and jars, b packets, ¢ vegetable rack,

d bread bin
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5.108 Wardrobe for long

coats and dresses
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5.111 Alternative storage arrangements for mens’s clothing
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5.112 Alternative storage arrangements for women’s clothing
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5.115 Bicycles

5.113 Airing cupboard for linen including hot-water storage
cylinder (not heavily lagged)
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5.114 Alternative storage arrangements for household linen for a five-person family
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5.118 Luggage

min 3000
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1000 dia

5.119 Domestic gas storage for rural area (propane gas).
D ders may now be buried if desired

1200

5.116 Prams

1320
N
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5.120 Domestic oil storage tank. This may need a bund in
certain circumstances. The oil flows to the boiler by gravity so the
tank bottom needs to be sufficiently elevated. If this is not
possible, the fuel can be pumped, but the boiler must then be

5.117 Large toys a pressure jet type
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removable
cover

Plan
capacity: 800 kg of coal and 450 kg of coke

5.121 Solid fuel storage
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5.122 Refuse storage: a dustbin, b wheely bin, ¢ paladin bin,
d large bin

16 REFERENCES
Official publications
The Building Regulations 2000, Approved Document B, Fire
Safety
The Building Regulations 2000, Approved Document G, Hygiene
The Building Regulations 2000, Approved Document K, Protection
Jfrom Falling, Collision and Impact
The Building Regulations 2000, Approved Document M, Access to
and use of Buildings
Department of the Environment, Spaces in the home, bathroom
and WCs, HMSO 1972
Department of the Environment, Sanitary provision for people with
special needs, volume 1, DoE, 1992
British Standards
BS 2655: Part 8:1971 Modernisation of lifts, escalators and
paternosters, BS, 1971
BS 4467: 1991 Guide to dimensions in designing for elderly peo-
ple, BSI, 1991
BS 5459: Specification for performance requirements and tests for
office furniture:
Part 1: 1977 Desks and tables, BSI, 1977
Part 2: 2000 Office pedestal seating, BSI, 2000

BS 5655: Lifts and service lifts (published in 12 parts at different
times covering different types of installation and specific compo-
nents), BSI
BS 6180: 1999 Code of practice for barriers in and about build-
ings, BSI, 1999
BS 6465: Part 1:1994 Sanitary Installations Part 1 Code of prac-
tice for scale of practice for scale of provision, selection and
installation of sanitary appliances, BSI, 1994
BS 6465: Part 2:1996 Sanitary Installations Part 2 Code of
practice for space requirements for sanitary appliances, BSI,
1996

00:2001 ‘Design of buildings and their approaches to meet

D at eeeds of disabled people — Code of Practice’, BSI 2001

BS EN ISO 29241, ‘Ergonomic requirements for office work with
visual display terminals’, BSI, 2001

Other publications

PD 6523: 1989 Information on access to and movement within and
around buildings and on certain facilities for disabled people,
London, BSI, 1989

Access Committee for England, Building Homes for Successive
Generations, ACE, 1992

A. Arstila, The Finnish Sauna, Weilin + G386s, 1983

Jane Randolph Cary, How to Create Interiors for the Disabled,
New York, Pantheon Books, 1978

S. Cavanagh and V. Ware, At Women’s Convenience, A Handbook
on the Design of Women’s Public Toilets, Womens Design Service,
1990

S. Cunningham and C. Norton, Public In-Conveniences,
Suggestions for Improvements (2nd ed), All Mod Cons and The
Continence Foundation, 1995

Niels Diffrient, Alvin R. Tilley and Joan C. Bardagjy, Humanscale
1/2/3, a portfolio of information, Cambridge Massachusetts, MIT
Press, 1974

Henry Dreyfuss, The Measure of Man, Human Factors in Design
(2nd ed), New York, Whitney Library of Design, 1967

The Football Trust, Toilet Facilities at Stadia, The Sports Council,
1993

Selwyn Goldsmith, Designing for the Disabled (4th ed),
Architectural Press, Oxford, 1997

Prof. A. Kira, The Bathroom (rev ed), Bantam Books, New York,
1974

Dr C. Llewelyn Toilet Issues: a survey of the provision and ade-
quacy of public toilets in eighteen towns and cities, Welsh
Consumer Council, 1996

Ernest J. McCormick and Mark S. Sanders, Human Factors in
Engineering and Design (5th ed), New York, McGraw-Hill, 1982



John Noble, Activities and Spaces, Dimensional Data for Housing
Design, London, The Architectural Press, 1983

E. Nommik, (ed) Elevators make life easier, Swedish Council for
Building Research, 1986

T. Palfreyman, Designing for Accessibility — An Introductory
Guide, Centre for Accessible Environments 1996

Julius Panero and Martin Zelnik, Human Dimension and Interior
Space, A Source Book of Design Reference Standards, New York,
Whitney Library of Design, 1979

J. Penton, Tourism for all — Providing Accessible Accommodation,
English Tourist Board

Design basics: Buildings and movement 5-37

Stephen Pheasant, Bodyspace, Anthropometry, Ergonomics and
Design, London, Taylor and Francis, 1986

Stephen Pheasant, Ergonomics, standards and guidelines for
designers, London, BSI, 1987

Peter Tregenza, The Design of Interior Circulation, People and
Buildings, London, Crosby Lockwood Staples, 1976

S. Thorpe, Wheelchair Stairlifts and Platform Lifts, Centre for
Accessible Environments, 1993

I. Woolley, Sanitation Details (rev. ed), International Business
Publishing, 1990

Daw



This page irftchgpyAdy left blank



6 Master planning and urban design

Stuart Foley

Urbio Masterplanning and Urban Design

KEY POINT:
® Teamwork is crucial to the masterplanning process, with differ-
ent professional perspectives required
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1 INTRODUCTION

Spatial master planning is the process whereby existing and pro-
posed land use of a specific site is considered in terms of
environment, economic, social, political and technical matters. A
master planner is the individual who collaborates across these five
principles to direct the origination of a site-planning strategy that
embodies the findings of this collaborative process. A master plan
is most likely to be set out in several documents, written and visual,

2 MASTER PLANNING TYPOLOGIES

2.01

Exercises in master planning are undertaken in urban, suburban
and rural contexts. Master plans may be undertaken for several
forms of development (Table I), with differing scales of detail, for
distinct purposes and all vary individually from project to project.
The range and level of information used to generate a master plan
proposal will be matched with its intended purpose.

2.02 Master plans for marketing

These master plans are aimed at raising the profile of a potential
project, primarily to attract funding. They seek to inform potential
investors about a development opportunity. They show broad
detail and aim to identify a vision for the project. Some investiga-
tion into important issues will be considered, though for reasons of
practicality these may not cover the entire site. Many aspects of
the proposals will potentially be under review in later stages. The
master plan documentation will usually cover some or all of the
following:

® Project description. Concept plans and drawings of the propo-
sal, outline information on environment, transport and

identifying how a site-planning strategy of this type can be apﬁ ax,vfrastructure requirements, land use and project phasing.

to a site.

This chapter concentrates on the master planning of large or
complex site-planning projects. It looks at some issues likely to
require consideration by master planners and designers (architects,
landscape architects and urban designers) operating in the core team.

Table I Project forms

arket information. Regional and domestic background data
and a description of aspirations for the project.
® Strategic business plan. Covering accomplishments to date,
future development strategy and a project programme or
timeline.

FORM EXAMPLE

Residential Housing.

Retail Retail parks and shopping centres.

Commercial Business parks and office campuses.

Civic Parks, public squares and plazas.

Health Hospital campuses and health retreats.

Education Schoal, university and staff training establishments.

Industrial Research and production facilities.

Transport Air, sea and rail terminals,

Leisure Beach resorts, adventure parks and ski resorts.
eg. Figs 6.1and 6.2

Mixed New towns, urban extensions and renewals.

6-1
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® Project economics. Including initial information on investment
returns, development opportunities within the proposal and pro-
ject cost assumptions.

® Company profile. Details of senior management personnel, the
project team and office contact particulars.

® Preliminary development programmes. Tabling facilities, units
numbers and areas and capacity details.

Though not all, these projects are often proposed on green field
sites and can be prepared for any project form (Table I). It will be very
clear what form of development is to be proposed for the site at the
outset. They are often lightweight, high-impact documents. Example
projects may include 6.1 and 6.2 exclusive residential developments,
golf courses, theme parks and leisure resort master plans.

2.03 Forward planning and management
All master plans are concerned with the future; however, this
typology is particularly concerned with strategic aims and objec-
tives of governance and large organisations.

There are a range of scales of operation with this type of master
plan related to site area. Smaller more complex projects may also
require a master plan. At the largest scale, master plans may
consider the future development of an entire urban area and some-
times are called strategic frameworks in those instances.

Large institutions and international corporations require forward
planning involving land use. The large property portfolios often
controlled by these groups periodically require consideration for
capital construction programmes and future investment purposes,
calling for a master plan.

In the UK, Area Development Briefs and Master Plans are
prepared as Supplementary Planning Documents and used by
local government in their Local Development Framework. They
are assembled on behalf of a landowner or developer, in liaison
with local planning authorities. They are included in the LB
Development Framework as a future guide to the general forfro6f
development or use that would be acceptable on a particular site.

All varieties show a broad level of detail for the entire site and
are backed up with survey and analysis data. They aim to identify
and rationalise the range of structural issues a development will
hinge on during later stages. Because of the large areas with
potential new uses involved, for some cases part of the actual
process will involve establishing potential final uses.

2.04 Master plan competitions

Master plan competitions can be set up if enough baseline informa-
tion is readily available. They are often appropriate for high-profile
international projects and other situations where design ideas and
quality are particularly important. Competition submissions offer a
valuable ideas resource for a client. The selection process may
include interviews in front of a technical panel for finalists. Here, a
client team can examine other factors besides design talent. It is
also a moment to clarify project methodology and previous project
experience.

2.05 Design and construction master plans

These master planning projects usually arise from initial work
prepared as part of one, or occasionally working through all of
the previously outlined typologies. The form of development will
be clearly understood though may undergo refinement. Project
work can cover single sites if large enough. Occasionally, it will
cover zones of larger scale strategic framework projects or perhaps
a component of the proposed phasing of a strategic project. A plan
will identify site layout and cover considerably more detail in
comparison to all the other typologies and for the entire site. In
most cases, the necessary information required to seek permissions
and licenses to build are presented, requiring comprehensive
documentation.

3 MASTER PLANNING PRINCIPLES

3.01

An effective master plan should establish the means by which
valuable places for living, work and play can be created. Creating
these surroundings is an interdisciplinary act, achieved through
cooperation between client, professionals, communities and users.
A successful master plan can be viewed in broadly similar terms to
an ecological system, where apparently independent elements com-
bine to set conditions that enable life to evolve and sustain activity.
Ecology is the branch of biology that deals in relations of organisms
to one another and to their physical surroundings. Unlike in the
natural world, undertaking the creation of surroundings for human
activity draws other variables in addition to physical ones. The
master planning process involves consideration of both the
physical issues of environment and technology or ‘Visible’ (Hard
Information), along with economic, social and political matters or
‘Invisibles’” (Soft Information). Together, these terms outline five
tectonic axioms, or the ‘ecology’ of the master planning process
(Table II). This ‘ecology’ must be considered whole if a master plan
is to have substance. In the same way, the ecology of a naturally
occurring habitat will require the complimentary elements for
growth to be in place in order to establish and thrive.

Of the five axioms, the title containing most relevance to design
disciplines is environment. However, the equal impact of all five
axioms on a deliverable master plan is vital. Each axiom will
establish prominence at one time or another, through various
stages, in the course of a project.

4 CONSULTANT TEAMS

4.01 Spatial master plan document
Evolving a strategy for the creation of changes of land use is the

aw of the master planning process. A key image that illustrates
e

utcome of this effort is the spatial drawing or spatial master
plan and this is invariably drafted — with several iterations — among
the designers (architects, landscape architects and urban designers)
in the core team.

4.02 Design team make-up

The involvement of design professions provides considerably more
than a beautiful final image. The opportunity for a more complex
discussion takes place when planning and engineering are inte-
grated together with spatial design. The work of designers should
add substance to the ambiguous realm of planning and esthetic
value to the system basis of engineering via synthesis across dis-
ciplines. Master planners often come from design backgrounds in
architecture, landscape architecture or urban design.

4.03 Master planner

For certain projects, a large team of consultants will need assem-
bling, each prepared to contribute expertise within their particular
discipline (Table III). The consultant list will vary according to
each project, in relation to ‘Visible” and ‘Invisible’ demands of the
project. A master planner will be in control of the core team of
consultants — and therefore project direction. Their project knowl-
edge will be drawn from across the core consultant team. It is in
this pivotal role that the master planners are able to offer direction
to the core team and interact with the client concerning project
progress. When dealing with a client, this individual will be look-
ing to compress and interpret the volume of detailed information
being considered by the core team into digestible summaries.

4.04 Smaller projects
For smaller projects, the master planner may take multiple respon-
sibilities, e.g. master planner, architect, urban designer and project
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6.1 Master Plan Typology: Marketing. Island resort design strategy, illustrated with themes that address the enhancement
and protection of local environmental capital (Vilingili Addu Attol resort. Maldives)

manager, as individual experience sometimes allows for this. It 4.05 Consultant ‘Territories’

may not always be necessary or financially viable to commission Master planning projects vary in many ways, nevertheless the
the full list of consultants (Table III) in all master planning range of consultant groupings or ‘Territories’ (Spatial Design,
projects. Conservation and Protection, Engineering, Costs, Legislation,
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6.2 Master Plan Typology: Marketing. Island resort design strategy, illustrated with themes that address the enhancement
and protection of local environmental capital (Vilingili Addu Attol resort. Maldives)

Organisation and Public Consultation) are likely to be consistent  Table IV assist with the identification of subteams and aid inter-

(Table IV).

disciplinary communication through ensuing stages. The range of

To assist with briefing of the master planner and core team  skills making up a territory may not all be in-house.

organisation, senior professionals from each consultant group can

This is also a useful division when considering the structure of

be appointed responsible for a ‘Territory’. The headings shown in  meetings and its attendees. The duration of master planning
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Table IV Project ‘Territories’

VISIBLES CONSULTANT TERRITORY
|. Environmental
) Architect
2. Technological Landscape Architect Spatial Design
Urban Designer
INVISIBLES
3. Economic Environmental Consultant
Ecology Consultant Conservation & Protection
Archaeologist
4. Political
Transport Engineer Movement
5, Social
Building Services Engineer | Services & Drainage
Civil & Structural Engineer | Engineering
Table III Consultant team
AXIOM CONSULTANT Quantity Surveyor
Costs
Property Agent
VISIBLES
Architect
Landscape Architect Town & Country Planning | Planning
Urban Designer
Environment Project Management Organisation
Ervironmerntal Consultant
Ecology Consultant
Archaeclogist Community Mediation Stakeholder Consultation
Transport Engineer
Technological Building Services Engin aimltion into the process. Duties can become unmanageable, and
availability of key individuals problematic, invariably causing diffi-
Civil & Structural Engineer | culties when time is short. Unless planned in advance, enlarging the
team in order to redistribute responsibilities will result in reductions
INVISIBLES in work quality and impact on project programme. The impact of
Quantity Surveyor reducing a team’s size will inevitably lead to increases of individual
Ecenomic responsibility for one or more team members. This also has negative
Property Agent effects on quality and programme, unless planned correctly.
Town & Country Planning 4.07 Indisciplinary communication
Political There is significant overlap between the thinking developed by each
Project Management individual consultant and between the territories that make the core
team. Allowing time for interdisciplinary communication of the core
team as a group is vital for these areas of similar interest to receive
Social Community Mediation discussion. Views can then be cross-referenced between consultants,
discussed and agreed prior to decision-making. Aim to establish

projects may be a minimum of a year and expand into several.
Territorial divisions help if members leave the team, by rooting
experience within associated professional areas, thereby helping
replacements to consolidate preparation during staffing transitions.

4.06 Territories in smaller design teams

Smaller design teams are often structured to allow responsibility for
multiple ‘Territories’ to be held where experience allows; for exam-
ple, Spatial Design and Organisation or Planning and Public
Consultation. Care must be taken in these circumstances, as indivi-
dual workloads start small and tend to increase substantially through
the term of a project. Primarily because a characteristic of the process
is discovery, an attribute that clearly invites uncertainty in workloads.
Issues reveal themselves unexpectedly; require attention and

regular consultant team meetings where tabling of rough and early
draft ideas and outline information is encouraged. At consultant team
meetings, avoid using elaborate graphic presentation techniques, they
take comparatively more time to draft and often encourage the view
that things are fixed. Amendments to this work can be fiddly and time
consuming, and with tight fees and tighter time budgets, always come
at the expense of face-to-face communication. Consider using pre-
sentation graphic work primarily for client meetings, there are likely
to be many time consuming changes and amendments to these formal
documents alone. Make room for interdisciplinary communication
between the core team whenever possible.

5 PROCESS AND ACTIVITIES

5.01 Project evolution
The process of master planning is inherently prone to change, as the
variables contributing to the process are multifarious. Unless viewed
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as a ‘living’ process, changes that enter during the evolution of a
project are likely to be considered an encumbrance, when in fact they
are important developmental stages of the endeavor. Experienced
design teams will be constantly scanning for new issues with poten-
tial to alter the project bearing in both negative and positive ways.
Any opposing effects on workload — and robustness of the process —
can be reduced by reporting issues early. Clients will often be tied to
fairly strict delivery programmes but even so, the impact of unfore-
seen issues on delivery, e.g. seasonal windows for environmental
studies cannot be ignored (Table V). Structuring a master plan around
incomplete or unchecked information will impact on its credibility.
This reflects badly on the team and may affect implementation.

5.02 Background material

In most cases, the process of master planning will expose the
largest volume of background material ever collected and consid-
ered for the particular site concerned. Placed in a position to direct
outcomes from this material, it is important for the master planner
to take a flexible approach and maintain a broad view of the issues
as initial objectives may change when levels of project knowledge
increase.

5.03 Master planning process phases

There are three basic phases in the master planning process:
Devising, Design and Delivering. Designers are mostly active in
the first two, but continue involvement throughout alongside the
master planner and other core team members. Contributions are
required from all territories of the core team both before and after
the period when they are individually most active. For the duration
of the project, a regular process of testing options and ideas takes
place as decisions are taken.

5.04 Devising phase
This phase establishes of a strategic context for the project by
collecting together information related to each of the five axioms
(Table II) — environment, technological, economic, political and
social. Designers will engage mainly with environmental and tech-
nological issues initially, when beginning site study work. This
work should be carried out while keeping a watching brief on
developments with the remaining three axioms.

For designers in the core team, the final aim of the ‘Devising’
phase is usually to assemble and order all the reference information
into a Master Plan Brief. The brief will define requirements, set
initial objectives and establish the framework that will inform the
preparation of the spatial master plan in the following ‘Design’
phase. The design team will often rationalise this information

Table V Habitat surveys — optimal periods

Daw

through text and graphics, and combine this work into one docu-
ment on behalf of all the consultants in the core team. During this
phase, resist value judgments, as they will often presume knowl-
edge that has not been qualified. Report facts and observations and
note ideas (to incorporate later in the Design and Access
Statement) separately, for use in the ‘Design’ phase.

5.05 Submission to the client

After completion, the document will be submitted to the client for
consideration. The details of this brief will be subject to amend-
ment, e.g. surveys may be due to be commissioned or still
underway. Overlooked information may appear and new issues
will arise. This new information will need to be incorporated into
the brief as and when available. The mutable nature of the brief is
to be expected and the client should be made aware of this and why
it is so.

5.06 Work areas for master planners and designers
1. Identify initial aims and objectives for the project:
a. Set out in a document
i. Build detail up from client discussion with core team
input.
2. Produce the master planning brief:
a. Collect and Analyse Readily Available Information
i. These are desk studies that can be attended to without
visiting the site (Table VI). Undertaking some of these
before visiting the site will help establish a mental map of
the project area.
b. Site-Based Analysis and Commissioning Studies
1. This work provides up-to-date information. Consultants
will undertake site surveys and carry out various types of
analysis (Table VII). Threshold and capacity studies for
funding, transport and services are particularly important.
c. Portray the Project Vision
i. State aspirations and elaborate with images in a reference
document.
d. Collate and Present the Master Planning Brief
i. Present initial analysis documents. Chapters may include
Project Vision, Environment, Landscape, Built Fabric,
Transport, Services and Planning. A final chapter may
cover initial ideas.
3. Maintain watching brief:
a. Economic. Consider the outline business case
b. Social. Identify main stakeholders. Review consultation and
communication strategy
c¢. Political. Consider project delivery issues
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Table VI Secondary sources — collect and analyse readily available information

AXIOM CONSULTANT
General * Design Team
Base plans

Review existing site surveys
Ordnance Survey plan (with contour information)
Strategic area 1:25,000 medium scale map
Site area 1:1250 large scale map
Topography analysis
Scheduled Monuments
World Heritage Sites
Land use patterns
Figure Ground
Precedent studies
Project team contact list

Environment | « Architect
Review relevant existing data and material provided by client
Architecture related Policy Review
Mational, Regional and Local
Avrchitectural Constraints: Desk Review
Map relevant designations and other information

* Landscape Architect
Review relevant existing data and material provided by client
National or International landscape designations
Landscape Policy Review
National, Regional and Local
Landscape Classification
Tree Preservation Orders
Landscape Constraints: Desk Review
Map relevantdgsignations and other information
vl
Natural England. wwwinaturalengland.org.uk
Scottish Natural Heritage. www.snh.orguk
WWales Environment Link. wwwiwaleslink.org
Environment & Heritage Service. www.ehsni.gov.uk

+ Urban Desigrier
Review relevant existing data and material provided by client
Urban Design Policy Review
Mational, Regional and Local
Strategic Access & Permeability (Public roads & Rights of Way)
Urban Design Constraints: Desk Review
Map relevant designations and other information

* Environmental Consultant
Review relevant existing data and material provided by client
Naticnal or International nature conservation designations
Environmental Folicy Review
National, Regional and Local
Map relevant designations and other information
Environmental Constraints Desk Review:
WVater
Waste
Biodiversity
Air & Climate
Pollution
Web sites:
Magic. www.magic.gov.uk
EnviroCheck. www.envirocheck.co.uk
Environment Agency. www.environment-agency.gov.uk
UK Air Quality Archive. www.airquality.co.uk
Matural England. wwwinaturalengland.org.uk

Continues...
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Table VI (Continued)

AXIOM

CONSULTANT

Environment

* Ecology Consultant
Review relevant existing data and material provided by client
Draft scope of potential habitat surveys:
Badger
Bats
Birds - Breeding
Birds - Wintering
Crayfish
Dormouse
Great Crested Newt
Reptiles
Vegetation surveys
Water vole
Web sites:
Natural England. wwawvnaturalengland.crg.uk

* Archaeologist
Review relevant existing data and material provided by client
Scope for potential archeological issues
Map regression exercise of site and context

Technelogical

* Transport Engineer
Review existing traffic modelling data and material provided by client:
Private vehicles
Public Transport
Cyclists
Pedestrians
Web sites:
Department for Transport. wwwi.dft.govuk

* Building Services Engineer QW
Review relevant existifg"data‘afia’material provided by client

» Civil & Structural Engineer
Review relevant existing data and material provided by dlient

Economic

* Quantity Surveyor
Review relevant existing data and material provided by client
Demography (economic)

* Property Agent
Property market demand & supply

Political

* Town & Country Planning
Planning overview
Planning permissions & proposals
Ownerships
Legal constraints
Listed buildings

* Project Menagement
Review relevant existing data and material provided by client:
Project Finance
Time and Delivery Issues
Quality lssues
Human Resources

Social

* Community Mediation
Demography (social)
Community information
Cultural facilities
Cultural identity
Amenity location
Consultation and communication strategy




Table VII Primary information requirements: site analysis visits and commission studies
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AXICM CONSULTANT
General * Design Team
Site checking of desk studies

Topography analysis
Scheduled Monuments
World Heritage Sites
Land use patterns
Figure Ground

Environment | * Architect

Site checking of desk studies:

Architectural Constraints: Desk Review
Building identification and Photo survey
Building entrances
Building heights/storeys
Building of Interest
Commission Studies

E.g. Building condition surveys

* Landscape Architect
Site checking of desk studies:
Landscape Classification
Landscape Constraints: Desk Review
Landscape character assessment

Commission Studies
E.g Tree surveys

Views - See accompanying text Analysing Views — Section 5.12

+ Urban Designer
Site checking of desk studies:
Urban Desig rair¥s: Desk Review
Urban Analysis. E.g,
Permeability
Legibility
Vitality
Variety
Robustness

Commission Studies
E.g. Space syntax surveys

Strategic Accmbility (Public roads & Rights of Way)

Views - See accompanying text Analysing Views — Methodology

+ Environmental Consultant

Site checking of desk studies:
Water
Waste
Biodiversity
Air & Climate
Pollution

Commission Studies
E.g. Pollution monitoring

* Ecology Consultant
Habitat surveys. For optimal survey periods see (Table 7)

Badger
Bats
Birds - Breeding
Birds - Wintering
Crayfish
Dormouse
Great Crested Newt
Reptiles
Vegetation surveys
Water vole

Continues...
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Table VII (Continued)

AXIOM CONSULTANT

Environment * Archaeologist

Carry out archaeological surveys

Technological |+ Transport Engineer
Desire line studies
Travel Isochrone Maps.

Threshold studies

» Building Services Engineer
Threshold studies

* Civil & Structural Engineer
Threshold studies

E.g. Ground conditions: Water absorption capacity

Economic * Quantity Surveyor
Capacity studies

E.g. Retail Survey

* Property Agent

Site checking of desk studies

Political * Town & Country Planning

Initial Planning Strategy Report

¢ Project Management
Initial assessments of:
Project Finance
Time and Delivery |
Quality Issues

Human Resources

Daw

Social + Community Mediation

Develop report material

Cultural facilities

Amenity location

Demography report (social)
Community information report

Cultural identity assessment

Consultation and communication strategy

5.07 Design phase

This is the start of this site-planning phase. Designers once again
will engage mainly with environmental and technological issues.
The structural components of the site will not always be immedi-
ately evident but must be established. These are opportunities and
constraints or desirable components that collectively identify site
character.

5.08 Study layers

Separating the site-planning study into five layers or headings
covering Street blocks, Streets, Public and Communal spaces,
Buildings and Landscape will permit study of all the main
components that go to make a place. Each design profession
(architecture, landscape architecture and urban design) will con-
sider the headings from their own particular attitude. They will
establish the important characteristics that make up the structure
of a site to them professionally and to some extent personally.
These considerations will require discussion and clarification in

drawings. Each consultants approach to site planning is considered
in various items of published reference material. Of particular
value to the designers of the core team is urban design site-
planning reference material (See Bibliography). In all master
plans, the source of site-planning ideas and direction is mostly
extrapolated from successful existing urban environments.

The synthesis of environmental and technological information
with knowledge from other disciplines of the core team will be
focused through preparation of various drafts of the spatial master
plan. A procedure of testing and refinement is undertaken, until a
final draft of the spatial master plan emerges.

5.09 Some considerations for master planners and designers
Street blocks

® Identify each street block. Roads and pathways usually define
the edges of these. Study the block sizes looking for signs of
local scale and patterns of development.



® Grid orientation may be important if the ‘Project Vision’
includes sustainable building techniques, e.g. proposals for
north—south building facades.

® Street block edges have a high level of permanence. For larger
projects, a method of subdividing the site may be required to
make things manageable. Divide the site into zones using major
street block edges.

® Teams covering areas or zones of study can then be set up.

® Avoid arbitrary zone subdivisions or plot layouts. This often
leads to extra land area calculation work in later phases.

Streets

® Consider roads, cycle routes and footpaths. Movement desire
line studies will have indicated where traffic is coming from and
most likely to enter and cross the site.

® Set out these access points, and consider what can be seen along
them in addition to what destinations they may lead to and how
busy these routes are likely to be. Busy routes will usually
remain so. These are all linear features that historically cut
across various boundaries.

® New movement corridors require new boundaries to be crossed
and construction will often have a disruptive environmental
impact.

® Increasing widths of existing movement corridors also attracts envir-
onmental impact, but it is often reduced by comparison and may
lead to the strengthening of existing links and movement networks.

Public and communal spaces

® Hard and soft types will probably feature and they may be
located on nodes, where streets cross. Locate the interesting
ones and the reasons why the are valuable.

® For urban settings, some public space may exist, that is civic
space the public have a right to freely occupy. However, in
many newly proposed situations, outside space will be priv{
owned and therefore more accurately termed communal space.

® Distinguish between the two types of outside space. Communal
space can operate very differently both immediately following
project construction and in the more distant future. It may be subject
to material change by a land owner, without recourse to its users.

Buildings

® Buildings do not need to be designed in detail for a spatial
master plan. Simple outline forms are enough, with an indica-
tion of storey numbers and entry points.

® Massing studies should take into account the scale of immediate
surroundings and the impact of buildings on the nearby commu-
nity; particularly in terms of interference with valuable views.

® Though generally buildings do not need designing, there can be
advantages in showing features of some for one reason or
another. Develop a quick, 1:500 sketch plan of these and then
change this drawing scale to match the scale of the spatial
master plan. This will identify a simple set of lines in plan that
can be reproduced to show an architectural intent.

Landscape

® Consider valuable landscape features, local connections with
open space, streets scene and important views. Orientating
streets to compose views, and using buildings to enclose squares
and plazas, will set up situations for landscape to play its part in
the structure of the spatial master plan.

® Often sites — or their surroundings — hold evidence of native
landscape character that is particular to the locality, e.g. tree
groupings, hedgerows, wall construction, etc. Identify these
characteristics, find and record them in photographs. Consider
ways of introducing these features into the proposed landscape
strategy of the site. Native plant species thrive in their home
surroundings and using local crafts also assists with sustainable
objectives.
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5.10 Analysing views

Identify important viewpoints and divide them into two groups:
long range and short range. Identify each vantage point, the direc-
tion, length, width and elevation of each view and set them out on
base plans; one showing long range and another short range:

® [ong Range 1:10 000 (Street names should be readable)
® Short Range 1:2500.

Use a 50 mm or equivalent digital image lens and shoot viewpoints
at eye level, i.e. 1.67 m above street level. Photograph the views
that are obscured (by trees or buildings) for reference.

5.11 Finding viewpoints

Identify easily accessible public places where people pause and
take-in the view. These are unlikely to be traffic islands, road
crossings or the views from the insides of buildings. Consider
bridges, public parks and hillsides as these places provide particu-
larly good vantage points. Aim to review all the viewpoints that
will be affected by the proposed development from:

@ Conservation areas
— Existing individual or groups of interesting buildings
— Important public open spaces
— Key entry points
— Listed buildings
— Local landmarks
— Movement corridors (vehicular and pedestrian)
@® Prominent escarpments.

5.12 Delivery phase
Delivery addresses how new development will take place on the
ground. Delivery issues such as realistic market demand assump-

a should be considered from the introductory stages and

regularly tested through the master planning process. Designers
also have an important role in developing structures that help
clients safeguard the aspirations of master plans.

6 MASTER PLANNING AND URBAN DESIGN

6.01 Urban renaissance

The relatively large resident population of urban and suburban city
projects is the common factor separating urban master planning
projects from a range of comparatively less complex master plan-
ning exercises. Since the publication of the Urban Task Force
Report Towards an Urban Renaissance in 1999, master planning
of urban and suburban areas is an idea that has increased in
importance. The term has entered into UK planning debate and
now finds itself integrated with the current planning system.

6.02 Urban designers

Master planning in an city context is likely to involve the skills of a
qualified urban designer. The profession is concerned with
mechanisms that drive and create valuable places to live, work
and play. Their work involves the incubation of ideas in urbanism,
under the headings ‘urban studies’ (i.e. Urban economics), ‘urban
planning’ (i.e. City planning) or social sciences (i.e. Urban sociol-
ogy or geography). Urban studies and urban planning work are
primarily applied or practice-based problem solving. These two
subjects are concerned mainly with the structuring of ideas into
public spaces, layouts of roads and car parks, with the use of hard
and soft landscape, and use of street furniture, lighting and signage.
There are strong similarities between topics that interest urban
designers and landscape architects, but the chief distinction is the
urban designers intimate knowledge of the city environment, its
land economics and social issues.
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6.03 Urban master planning

Urban design has become recognised as a vital ingredient in suc-
cessful urban master planning. In fact, it can be illustrated that
successful urban space can and does exist without great architec-
ture. Conversely, good architecture will suffer in a poor urban
setting.

6.04 Urban design perspective

The subjects of architecture and landscape architecture provide
input to the origination of site plans, but connect directly with
particular specialisations that shape a particular perspective, i.e.
buildings and their operation or exterior space and horticulture,
respectively. Similarly, urban design is not a subject solely focused
on site planning, as important facets of urban debate are bonded to
the master planning process by the presence of an urban designer in
the design team. There will be separate detailed considerations that
do not reliably arrive through the perspectives of architecture or
landscape architecture. Incorporating a concerted urban design
perspective within the aims and objectives of the project brief — for
many contemporary projects — is necessary for it to be considered
complete and robust.

7 OVERVIEW

7.01

Though the following two descriptions were prepared with urban
master planning in mind, they usefully set out the various roles
required of a master planner:

A master planner will need to communicate ideas and pro-
posals clearly and succinctly through words, diagrams and
three dimensional illustrations, present research, evaluation
and proposals clearly to a wide range of audiences, explai
design decisions to stakeholders, think holistically about D
site, prepare urban design proposals, coordinate a diverse
range of technical inputs and evaluate the relative impor-
tance of different elements, address how proposals are going

to be delivered, manage the team, manage client input,

budget and program effectively and bring together key stake-
holders interests into a coherent whole. (Creating Successful
Masterplans, CABE 2004)

A master plan at its best, is a description (both visual and
written) of the potential of a place. It sets down the different
layers of physical change (the buildings, public spaces,
roads, pedestrian routes, etc.), and is able to assimilate the
aspirations of key stakeholders in the public and private
sectors and moderate their impact on the natural environ-
ment. Its outcomes are usually a set of policies and
approaches for interventions in the physical environment,
with a clear mechanism for delivery. (Design Reviewed
Masterplans, CABE 2004)

As this is an introduction to the master planning process,
what can probably described as a traditional approach is dis-
cussed here. Most groups, professional, student and client find
this approach logical to follow. However, it is worth pointing
out that this method can cause unnecessary costs and low
maneuverability in certain cases as the labour involved can
be substantial. For instance, studies can be expensive and
prove what was already understood intuitively, and as poten-
tially interesting new opportunities emerge, quick alterations to
the trajectory of a project can prove difficult. The potential
for more ‘lightweight’ models exist, but these are not consid-
ered here.
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7 Landscape design

Michael Littlewood

Michael Littlewood is a landscape architect and a consultant

KEY POINT:
® The design of space between buildings is as important as that of
the buildings themselves
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1 INTRODUCTION

1.01
The design of external spaces outside and between buildings,
whether urban or rural, public or private, covers a wide variety of

rials and construction. All too often parsimony results in sc
which are unsatisfactory both aesthetically and practically.

elements and requires considerable knowledge of the location, r@
hdngdd W

1.02 Basic human dimensions

The space requirements of people outside buildings are generally
similar to those inside as illustrated in Chapter 2. A family group of
six people on a lawn or terrace occupy a rough circle 4 m diameter;
for ten people (the largest convenient simple group) the dimension
becomes 6 m, which is the minimum useful size.

2 WALKWAYS

2.01

Full physical ability is a temporary condition. Most people become
less than fully mobile at some time, perhaps carrying shopping or
parcels; pregnancy; a sprained ankle; a dizzy spell; a broken high-
heeled shoe; or just the normal course of ageing. Circulation routes
should be planned bearing this in mind, integrating a design that is
both functional and aesethetically pleasing, rather than adding on
facilities for ‘the disabled’.

2.02 Desire Lines
Pedestrian routes should follow desire lines as directly as possible.
The details are of secondary importance if the connections are
incomplete. Routes should be chosen by analysing and responding to
the context of the site. One way of achieving this is not to provide
paths in a newly created landscape scheme but to wait until the users
make worn tracks and then to pave these. Routes should include
loops rather than dead ends, incorporating places to stop and rest.
There should be coordination between parking, paved and rest areas,
building entries, etc. with adequate seating, lighting and signage.

2.03 Widths of pedestrian routes
These vary with the purpose of the route, the intensity of use and
with the situation. As a general rule of thumb, provide 600 mm

CI/Stb 998
UDC 712

width for each pedestrian walking abreast: which suggests 2m
minimum for public walkways. The requirements of others than
pedestrians that use these paths must also be considered, 7.1.

#—— 600——F 900

or

600 wide — one

9

900 wide — two

erson onl
P v people just pass
1
800 1150
800 wide — one 1150 wide — pram + child
pram only
1200

SerGes

1200 wide — two people
pass comfortably

1700

1700 wide — two prams or wheelchairs
pass comfortably

7.1 Characteristics of various footway widths
7-1
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Minimum requirements between walls or fences are shown in 7.2;
7.3 illustrates a path over open ground. Other situations are shown
in 7.4 to 7.6.

Pedestrians typically do not use the entire width of footpaths.
The edge adjacent to a kerbed roadway about 75 m wide tends to
be avoided, as is the 0.5 to 0.75m width directly alongside a

wall or fence
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building, 7.7. Only under conditions of congestion would these
edges be used.

Street furniture such as trees, bollards, direction signs, parking
meters, telephones, litter bins, fountains, sculpture and kiosks can
also reduce footpath effective width. They should preferably be
situated in the avoidance zones.
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7.2 Pedestrians between walls or fences, minimum dimensions. Add 25 per cent for free movement, prams, wheelchairs and bicycles
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7.3 Narrow path across open space

between ¢ of
hedge and herbaceous plants

7.4 Minimum path widths between low planting, but not suitable for
prams. Planting beds should be 600 mm wide for herbaceous plants
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7.5 Walking between clipped hedges with careful movement.
Planting beds should be 400 mm wide for clipped hedges
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at ground level
7.6 Minimum dimensions for pedestrians between free-growing
shrubs. Where there are prams allow 3 m between the centres of
planting



building kerb side
edge zone
zone

7.7 Zones avoided by pedestrians

2.04 Slopes

7.8 and 7.9 provide longitudinal and cross-slope criteria for foot-
paths under various circumstances. Longitudinal slope criteria or
gradients are based on user abilities and design objectives. Cross-
slope criteria are based on the need for positive drainage (depend-
ing on paving material). Porous paving, for instance, does not
require as much of a cross-slope for drainage as does a nonporous
paving material.

longitudinal slope

0 to 3 x slopes preferred

5 x slopes maximum

5 to 10 x slopes possible if
climatic conditions permit

5 to 8 x slopes are considered
ramps

7.8 Walking along a longitudinal slope: up to 3 per cent preferred,
generally 5 per cent maximum, 5—10 per cent possible depending
on climate. Between 5 per cent and 8 per cent slopes are
considered to be ramps

cross-slope

1 x cross-slope minimum
(depending on material)
2 x cross-slope typical

3 x cross-slope maximum

7.9 Paths with cross-fall: 1 per cent minimum for drainage,
depending on material of finish; 2 per cent is typical, 3 per cent
maximum

2.05 Surfacing

The location of the footpath and its intensity of use will determine
the surfacing material and its thickness. Some paths are also used
for service vehicles and should be designed accordingly, particu-
larly the edge details. Several factors influence the durability of
paving materials; even high-quality materials can wear out or
disintegrate if subjected to extremes of heavy traffic or inade-
quate maintenance. Surfacing irregularities should be minimized.

Daw
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Some footpaths or walkways are required to have high traction
ratings for safety use. Highly textured surfacings usually require
steeper slopes for drainage (i.e. 2 per cent minimum) but every
footpath must seek to achieve its design purpose in all weather
conditions. A multitude of design patterns is now possible with the
current wide range of unit pavers. Colour affects the degree to
which heat and light are absorbed or reflected, and requires
consideration.

The edges of a footpath play an extremely important part in both
its appearance and function. Flexible materials such as macadam or
sprayed chippings particularly need the support of an edging; so do
unit paving blocks and bricks.

2.06 Tactile warning strips

These are used to give advance notice to people with impaired
sight of abrupt grade changes, vehicular areas, dangerous exits,
pools or water fountains, and the like 7.10. They are recommended
at the top and bottom of steps and in front of doors that lead to
hazardous areas. However, such warnings should not be used at
emergency exits, as they can inhibit their proper use.

hazardous area
recessed grooves
raised strips

915

direction of travel ——

; down /

7.10 Tactile warning pavings. These have value as devices to warn
visually impaired people of hazards. They need to be in strips or
areas large enough to be detectable

Street furniture, including trees, should be located within a
defined zone along the outer edge of walkways, leaving a clear
path without obstruction. A linear tactile warning strip can define
this zone. 7.11 shows a blind person using a white stick.
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7.11 Visually impaired person walking. The Typhlo cane is
primarily used by those with limited vision. It will detect objects
only within a specific range. Nothing should project into a
pedestrian pathway above a height of 680 mm

3 STEPS

3.01
Steps provide great opportunities for creating character and drama;
good examples abound. They can be divided into three main types:

® Those steps which are sculptural as they have been literally
carved out of the ground: earth or rock

® Those which are part of an element or structure; a retaining wall of
a building — usually a plinth — e.g. the steps of St Paul’s, Lo

® The cantilevered kind, sometimes no more than a lafidg a

between levels.

3.02 Design

The design and materials of steps should aim to reinforce the
character of their site. However, steps constitute a formidable
barrier and safety hazard for those with visual or mobility impair-
ment. Forty-four per cent of all accidents to visually impaired
people occur at level changes. Locate any unexpected level
changes out of the main line of pedestrian traffic.

Never have a single step in a walkway, except for kerbs.
Preferably, use flights of at least three steps; their presence should
be announced conspicuously, with visual and textural warnings at
the top and bottom.

3.03 Nosing and shadow line profiles

Shadow lines are often included in steps for reasons of appearance.
They can be hazardous if large enough to catch the toes of pedes-
trians. Nosings can also catch toes unless they are rounded.

7.12 shows various nosing and shadow line profiles some of
which are hazardous, particularly to disabled people, and are there-
fore not recommended. The nose of each step should be easy to see,
not obscured by confusing surfacing patterns. Treads should be
visually distant from one another. Open treads and shadow line
recesses can cause tripping and should be used with discretion.

3.04 Tread/riser

The steepness of a flight of steps has a crucial influence on its
character. Outdoor scale makes it difficult to have a rule for the
tread/riser ratio, although some guidance can be provided. Interior
standards such as given in Chapter 2 should not be used externally;
steps with those ratios become precipitous when descending. Also,
people tend to move faster outdoors than they do indoors.

square nosings
catch toes of
shoes, braces,
etc.

edges should be
chamfered

b

shadow lines
should be kept
to a minimum

beveled recesses catch

shadowline —_ ] toes of shoes,\
braces, etc.

chamfered

edges

beveled riser open risers
catch toes
rounded T~ of shoes, o 3
nosings braces, etc. [
| I—
—/1

these profiles are
considered relatively safe

these profiles can be
hazardous

7.12 Various tread profiles

——

1.5
maximum

1 2 3

13, Stair height and landing proportions: at least two, preferably
t steps to be provided. Longer flights should preferably be in
multiples of five treads to alternate the feet. Landings should be
long enough to allow an easy cadence, at least three strides.
Longer landings should be in multiples of 1.5 m. The rise between
landings should not exceed 1.5 m so that the next landing is visible:
greater heights are psychologically uninviting. If it unavoidable,
provide a landing at least every 20 treads to minimise fatigue

Inherent to a particular tread-riser ratio is the ease at which the
steps can be used in relation to the person’s natural pace and his or
her sense of rhythm, 7.13.

In dimensionally tight situations an appropriate tread-riser ratio
has to be determined that will allow a given number of steps
(including landings if necessary) to fit the available space. Risers
for outdoor stairways should be a minimum of 112 mm, a max-
imum of 175 mm.

Most examples show a more generous tread-riser than that
achieved by formula. The steps to the Acropolis in Athens are
494 mm tread (going) x 173 mm rise; the Spanish Steps in Rome
are 400 x 150 mm.

3.05 Surfacings

Textured materials are most suitable for treads as they provide a
grip in wet and icy weather. It is also an advantage if they are in a
lighter colour than the risers, as the nosings will contrast with their
background.

3.06 Abutments

While many steps will have no abutments, others will have one or
two. In some instances they may be retaining walls, especially
where treads cannot fade away into adjoining ground. Where the
flight projects out from the slope or bank, the construction below
the treads should be carefully considered.



3.07 Landings

Long flights of steps are frightening and exhausting. Landings
should be provided after twelve to fourteen steps to provide a
pause or a change of direction. The height between stairway land-
ings is an important factor for psychological reasons as well as for
human endurance. The maximum should be 1.5 m for visual coher-
ence and invitation between adjacent levels. Lower heights are
preferred 7.14 and 7.15.

r——

1.5
maximum

1 2 3
7.14 Secing over the landing from the bottom of the flight of steps

textured pavement plan view

10°
(460mm)

minimum width
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handrail [
located __ " §
to project
beyond gutter
wall ——&

face

i

gutter

section through tread at wall

tread with
nosing
projecting
beyond
gutter

2% fall

gutter
plan

section through tread and riser

7.16 In areas of heavy rainfall and/or hard frosts, the treads to a

flight of steps might be given a slight backfall with tiny gutters

which themselves fall to larger gutters at the flight edge

D anps are essential for those who use wheelchairs. The angle of

(1.5m)
| minimum width |
T (3m) T
maximum stair height elevation
(1.5m) view

7.15 Vertical height between landings should be minimised to
accommodate people with limited stamina. Note that the minimum
widths do not include the wall thicknesses

3.08 Landing widths

Landings should allow for the convenient movement of people,
especially for those who need assistance negotiating steps. Except
in the case of very wide steps, such as those in front of imposing
buildings, they should be at least as wide in both directions as the
flights they serve, and may be wider.

3.09 Drainage
Surface water must be shed off steps as quickly as possible,
especially in winter, and treads should fall by at least 2 per cent.
In areas of heavy rainfall a detail such as shown in 7.16 could be
used.

Landings are needed to moderate the flow of water down stair
flights, and should incorporate gullies.

4 RAMPS

4.01 Pedestrian ramps

These are used to allow wheeled vehicles such as trolleys, wheel-
chairs and buggies to change levels. The important criteria is the angle
of slope, the type of surfacing and the drainage of surface water.

slope may vary depending upon the location. A steep angle that is
satisfactory for a short length will be unacceptable for a longer
ramp. A zig-zag ramp which goes up a long bank needs to be
almost level at its bends; otherwise the gradients on the insides of
those bends will be very steep.

Ramps should have a landing at least every 9.0 m of length, 7.17.
Visual and textural indications should be provided at top and bottom.

4.02 Slopes

Outdoor ramps should generally be no steeper than 5 per cent;
when enclosed and protected the maximum gradient is 8.5 per cent.
Dropped kerbs are an exception, 12 per cent being acceptable if the
running distance less than 1 m.

4.03 Widths

These are determined according to type and intensity of use.
Oneway travel requires a minimum width of 900 mm clear, whereas
two-way travel needs 1500 mm, 7.18. Where turns occur at landings
adequate space for manoeuvring wheelchairs must be provided.

4.04 Edges
Usually one or both sides of a ramp will be higher or lower than
adjacent ground. Where the side is lower than the ground, there
will be a bank or a retaining wall. The base of a bank will need
some form of kerbing.

Where the ramp is higher than adjacent ground, guarding will be
necessary. See Section 5 of this chapter for details.

4.05 Surfacing

The surfacing of the ramp depends on its slope and location. A
grassed ramp is suitable where the use is minimal and the slope is
gentle as in a garden. In an urban situation with steep slopes a
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7.17 External ramps, straight and dog-leg

10000 max:

300

300

1500 clear
width min

handrailings 37 mm min diameter
handrailings 37 mm min distance from wall

300 min extension of handrailings

1500 clear
width min

7.18 Dimensional criteria for a two-way ramp for wheelchairs.
For one-way travel the minimum width is 900 mm
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7.19 Diagonally rilled slabs can be used to pave a ramp surface.
This provides grip, and rainwater drains to the side

sealed surface of tarmac with chippings rolled in would be more
appropriate. On extreme slopes bricks or blocks can be used,
combined with drainage channels and gullies. A useful form of
surface is shown in 7.19.

Surfacings should have grip, with low kerbs (at least 50 mm
high) along the edges of ramps and landings for detection by cane.

4.06 Drainage

Unless checked, rainwater will run rapidly down a ramp: landings
are used to break the flow. Gullies should be placed where they will
not cause problems to people or wheels. Linear drains are helpful at
the bottom of a ramp.

4.07 Ramped steps or perrons

These can be useful for long hills where a ramp would be too steep.
They are not suitable for wheelchairs. 50 mm risers can be nego-
tiated by prams and buggies. Allowing three paces on each tread
(2.2m) an overall gradient of 7 per cent can be achieved, 7.20.

exposed aggregate o——
paving flags

brick on edge set in
concrete haunching

! 2.250

7.20 A perron, or stepped ramp. May be used where prams,
pushchairs and trolleys are expected but not suitable for most
wheelchair users

5 HANDRAILS

5.01

rails should be provided to all stairways and ramps, and may
also be installed along paths to assist less mobile people. They are
important for safety, for support and for guidance of those with
visual difficulties.

In recreational settings, ropes with periodic knots have been
used as location devices enabling the visually impaired to enjoy
areas and places which were previously inaccessible.

Handrails should not be an afterthought, or seen purely as a
safety factor. It is preferable to provide handrails on both sides of
a stairway or ramp because some people have one-sided strength.
Extra-wide stairways should have centre railings no more than 6 m
apart.

The ends of railings should extend beyond the top and bottom
steps of stairways by 300 to 450 mm. They should be continuous
across intermediate landings and should be capable of supporting
114 kg of mass. Handrails should be easy and comfortable to grip,
7.21. There should be no sharp or protruding ends, edges or fixings.
When fixed to walls they can obtrude or be inset, 7.22.
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7.21 Handrail profiles: preferred and deprecated. The preferred
profiles allow a secure and comfortable natural grip
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(7.5 mm) — 6in
4 min (150 mm)
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3in
wall (75 mm)
surface min
— should be
smooth

inadequate
clearance

X

b

— too wide
7.22 Fixing handrails

5.02 Height

Handrailing heights for outdoor steps and ramps range from 750 to
850 mm, 7.23. Below the top rail of handrailings there should be a
second rail at a height of 670 mm or lower for children and for
detection by cane users.

7.23 Handrail heights

6 SEATING

6.01 Benches and other forms of outdoor seating
These are important. Reasons to sit vary widely, and many people
find it essential to find a readily available place to rest.

The placing should be carefully considered. Avoid situations
attractive to vagrants and alcoholics.

Benches should be designed for comfort. 7.24 illustrates pre-
ferred height and the seating angle for outdoor benches.

50 x 30 normal size hardwood
- slats sanded finish

all steelwork
hot dip
galvanized
and painted

810 J

60 x 40 steel
tube leg set
into 18 mix
concrete ——
foundation all
in aggregate T
20 max
i

4
T 760 T

7.24 A good park bench: from the GLC South Bank. Standard length
modules 1 m, 1.5m, 2m, 2.5m and 3 m. Longer lengths as special

50 x 12 steel
strip support
profile

400

SIDE VIEW
high back is important for support
450 max
360 min
id provide
provi et - heel space
v | G foremsen
getting up getting up
400
150 minimum
qi ;l = |
75 450-500

7.25 Park bench seat, designed to suit people of limited strength.
Armrests and heelspace are especially important

Consider the needs of elderly and disabled people. Some, for
example, require armrests when getting into or out of a seated
position. Heel space is necessary when rising from the seat, 7.25.

Wheelchair users require places to stop and rest off the pedes-
trian flow, and somewhere to set packages. These should be
adjacent to benches for their friends and carers.

Outdoor seating should be designed for easy maintenance and
cleaning, and materials should resist vandalism. Surfaces should be
pitched to shed water, but weep holes should not drain onto walk-
ing surfaces where wetness or ice may constitute a hazard.

6.02 Wall seating
Walls designed for sitting on are typically 400-450 mm wide, and

D aWen 350 and 550 mm in height, 400 mm being most common,

For the elderly, a greater height is preferred.

minimum

200

pitched surface
for drainage

-

460-560

nmr=nn=nn-—

provide heel space
for ease of getting up

7.26 Wall seating. Although wall heights can vary, they should be
designed for a range of users

7 STREET FURNITURE

7.01

Street furniture should be carefully organised for safety and easier
negotiation for those with visual impairments. Elements should be
easily detectable by cane, either in themselves or by way of a
hazard strip. A linear textured surface can be used to separate a
zone with furniture from clear walking space.
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7.02 Litter bins

Provide types that are usable by disabled people, 7.27. Open-top
varieties are the easiest but allow snow and rain to collect. Semi-
open tops prevent entry of snow and rain and are relatively easy to
operate. Hinged-door varieties prevent entry of snow and rain, but
many people find them difficult to use.

ning

semi-open top

e

hinged-door openings

7.27 Litter bins

900
maximum
to opening

900
maximum
to opening

900
maximum
to opening

8 BARRIERS

8.01
The purposes of barriers are

Privacy

Safety

Security

Boundary definition

Circulation control

Environmental modification — climate, noise, etc
Appearance.

Table I Choice of barrier related to function

8.02

The type, size and the materials will largely be determined by the
prime purpose (see Table I). The site and local character should
influence the style, especially if it is not level. The design should
also consider scale, proportion, rhythm, colour and texture. Practical
matters, such as Building Regulations, accurate boundary surveys,
easements, fire and safety access as well as economic factors, con-
struction methods and maintenance, must not be overlooked.

8.03 Posts and bollards

These are mainly used to prevent vehicles encroaching on pedes-
trian areas. They should preferably not be placed in the main line of
pedestrian travel and should allow free pedestrian movement, 7.28.

225 225 225
350 250 250 )
+0F 2
— —
500 S 500
ground —
level
400 400

7.28 Various styles of precast concrete bollards. Some of these
can be supplied in alternatiove version with built-in lighting

8.04 Chain barriers

These, especially when lower than 790 mm in height, are hazar-
dous to pedestrians, cyclists, and motorcyclists since they are
difficult to see, 7.29. They are also difficult to detect by visually
impaired cane users unless they are lower than 670 mm.

Daw

maxium height of link
in chain

700 min
700 height

(600|min)

7.29 Chain barrier

Form of enclosure Physical Visual Noise Windbreak To Durability Climbabl Per e Remarks
barrier barrier barrier define
(security)  (privacy) space

Trees X 4 X 4 v High X High

Walls: brick, stone, v v v (i) v v High X High (i) If properly placed and

concrete sized

Fences: timber 4 v v (i) v v Low X(ii) Low (i) If properly placed and
sized

Fences: precast concrete v v v 4 v Med X(i) Med (i) Depending on design

with timber panels

Fences: precast concrete v X X X v High v Med

with wires

Metal: wrought iron and v X X x v High X(i) High (i) Depending on design

mild steel

Chain link and woven v x (1) X X v Med v (ii) Med (i) Woven wire can be a

wire fence directional visual barrier, e.g.
glare fences on motorway
(ii) Chain link if large mesh

Strained wire fence v X X X Med v Med

Guard rails v (i) X X X X Med v Low (i) Only for the law abiding

Hedge bank v x (i) X v (ii) v Med v Med (i) Unless very high
(ii) If high enough

Ha-ha v X X X X High Low

Cattle-grid v (i) X X X X High X High (i) For animals

Hedges, shrubs v (i) v X v v Med X Med (ii) If spiky, e.g. hawthorn,
blackthorn

Bollards X X X X v High 4 Med




8.05 Guardrails

These can also be hazardous. They should be constructed high
enough to be easily seen, but should also be designed for easy
detection by those who are visually impaired, 7.30.

>

400 min
height

>

7.30 Low barriers and the hazards they present

8.06 Fences

The various types of fences are shown in Table II and 7.31 to 7.39.
They come in small, medium and tall heights (Table III), in closed,
open, ornamental and security types, and in various styles. Higher
fences should be designed with wind forces in mind — a plastic-
coated wire chain link is 14 per cent solid.

8.07 Walls
Walls, whether free-standing, retaining or screen, can be built
insitu in concrete, concrete blocks, bricks, stone, timber and even
metal, either on their own or in combination. Table IV and 7.40 to
7.48 list the main types.

Careful attention to detail is necessary for pleasing appearance,
especially brick walls. Damp-proof courses and copings must be
provided.

Heights should not exceed the safe limits given in Tale
)aw

based on the wind strength zones in 7.49. Piers at intervals a

a wall can increase its capacity to withstand wind, but staggering
the wall as in 7.50 is more efficient. By this method a half-brick
wall can be built up to 2.25 m high in Zone 1.

8.08 Open-screen walls

Scale, texture and pattern should decide the type of open-screen
unit required. Since any large area would become boring, an open
screen is usually more successful when used sparingly as a dec-
orative element in a solid wall or in short lengths. These walls look
their best when there is strong contrast of light and shade and
especially when used with large foliage plants.

This type of walling is quite easy to erect and reinforcement is
not usually necessary. Concrete blocks are available in several
standard designs, but in general they are approximately 300 mm
square, and 90 mm thick.

8.09 Stone walls

The two basic methods of stone wall construction are dry wall and
mortar-laid. Dry stone walls have no mortar, the stones are irregu-
lar in shape, and the stones are laid flat. Mortar-laid stone walls
have continuous footings (and therefore are stronger and can be
higher) and require fewer stones than dry walls.

Table II Fencing
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counter rail capping

0 X T

Ofes Al g
—«— morticed post

boards omitted
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centre stump

1800

gravel board

7.31 Close boarded fence with capping and gravel board

f c
1500-
1800

py sE==

100 x 100 mm post
~=— 600 mm min depth

e — | ——| ————

7.32 Woven wood fence

900

morticed post and rail

7.33 Morticed post and rail fence

2700

straining post intermediate post

nnnAnNmNM

1000

T

IO I m

strut

7.34 Fence of chestnut palings supported on straining and
intermediate posts

Stonework patterns

Stonework can be random rubble or ashlar. The former has the stone
as found, or cut by the mason in the field, while for the latter the stones
are pre-cut and dressed before delivery to the site. Stones for a wall
should be similar in size, or, if in a variety of shapes and sizes, should
be evenly distributed to give a balanced appearance to the wall.

Material Timber Metal
style
Closed Open Ornamental Security Open
Close boarded 7.31 Post and rail 7.33 Steel bar railings 7.36 Chain link 7.37 Post and wire 7.39

Woven panels 7.32

Chestnut pale 7.34
Palisade/picket 7.35

Steel palisade 7.38
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max 2.740 mm crs

7.35 Timber palisade fence
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7.37 Chain link fencing on precast concrete posts
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7.38 Pointed top round bar fencing

eye bolts

l
'
|

barbed wire
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)} plain wire

1200

—e—] 4
-s— straining post 450

o 150 x 150 L

o

@ strut

intermediate

100 x 100 post 75 dia.

base plate

o L1

7.39 Strained wire fence, end and corner posts braced

Table III Heights of fencing

Type Height in (m)
House garden fronts and divisions 0.9
Minimum for children’s playgrounds; general agricultural 1.2

House gardens; playing fields; recreation grounds; 1.5-1.8
highways; railways

Commercial property 1.8
Industrial security fencing 2.1

Table IV Walls

Material Solid Screen
Brick 7.40 7.41
Stone Drystone 7.42 Not common
Random rubble 7.43
Ashlar 7.44
Concrete block 7.45 7.46

Composite Stone hedge 7.47 Ha-ha 7.48

coping

dpe. [TTT]

dpc.

7.40 Brick wall (showing various bonds and pointing details)

fffffff ' coping as
... selected

v
] I L1 T ) J=—Dbrick laid as
[ |
11

I perforated
screen.
Minimum
Ij | T overlap 50.
T Screen to be
T 1T ] borded into
ZS 7 brickwork
‘ * piers at 2300
centres.

7.41 Brick perforated screen wall

. overlap joints- .
variable  gyoid stacking variable

| long vertical joints
sope batten both faces >0Re

slop
e S

2 header stones (3
I to comprise
g 1/5 to 1/4 of wall
single mortar and double
tier wall stone chip tier wall

tilt stones downward toward
centre for added stability

7.42 Drystone wall



7.43 Random rubble stone wall
L

7.45 Concrete block wall

7.44 Ashlar stone wall

\

precast concrete
coping

rs precast
concrete

FDﬂ FDﬂ FD -+ scree

block
Ld| 5] =yl ‘ oCKs
= =y [5U| 190
120 | 05— ik i 290
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L | =
T T T T ] centres

concrete blocks

7.46 Perforated concrete block screen wall
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7.47 Hedge bank, appropriate in a rural context

timber

SIS {stone/brick/
batter 1 in 6

grass slop
1in3

7.48 Ha-ha

Table V Heights of masonry garden walls (from DoE leaflet Your garden walls)

Zone — Maximum height (mm)

‘Wall type and thickness | 1 2 3 4
Half brick (104 mm) 525 450 400 375
One brick (220 mm) 1450 1300 1175 1075
One and a half brick (330 mm) 2400 2175 2000 1825
100 mm block 450 400 350 325
200 mm block 1050 925 850 775
300 mm block 2000 1825 1650 1525

Daw

7.49 Map of the United Kingdom showing zones for design of
garden walls

Styles

The British Isles is fortunate in having a variety of styles for stone
walls based upon geographical regions. For new walls it is best to
retain the local character.

8.10 Stone and hedge banks

Stone hedges are built with two faces of battered rubble stonework
bedded on thin grass sods, with the centre filled with rammed earth.
With time a stone hedge disappears behind naturalising vegetation.
The construction of a hedge bank follows the same principle as a
stone hedge but using turf instead of stone to form the faces. This
limits height and so a simple post and wire fence is often incorpo-
rated when stock has to be contained.



7-12  Landscape design

7.50 Staggered brick wall

8.11 Ha-has
These are useful devices for separating formal gardens from

livestock without a visual barrier, using a retaining wall in stone,
brick or timber with a link batter and the opposite ground graded

to a 33 per cent slope.

9 RETAINING WALLS

9.01

These are used to make an abrupt change of level where the@
insufficient room for a slope. Table V shows the principal typesTIn
general they require careful structural design combined with an

efficient drainage system.

9.02 Reinforced earth
This is a recent innovation consisting of a geotextile membrane

tied back into the soil with anchors, 7.51.

geotextile

anchor spacing
varies with slope

7.51 Reinforced earth retaining structure

9.03 Masonry
Masonry structures for retaining ground can be constructed in

many materials, both on their own or reinforced with steel bars:

® In-situ concrete, 7.52
@® Concrete blocks

@ Precast concrete

® Brickwork

@® Natural stone.

9.04 Concrete crib

gk lift

expansion
joint T

lift
drainage pipes

g.l

filling

7.52 Mass concrete retaining wall. Note rubble backfill and
through pipes to facilitate drainage. Failure can occur if water
pressure is allowed to build up behind the wall

precast reinf. ; ', OO

concrete unit

(typ.)
crushed

>< stone

© fill

€
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3]

1

T stretcher
header

10" dia
underdrain

compacted
granular fill 450

7.53 Precast concrete crib wall

They are a particularly utilitarian solution for retaining fills in
situations where excavation is not necessary. Reinforced projecting
lugs on the headers are typically used to lock the headers and

stretchers together.

9.05 Timber crib
Crib walls may be built of timber when a more natural appearance of
wood is desired, 7.54. All units should be pressure-treated with a

treated 150 x 200
timber units (typ.)
crushed

stone fill
header

d
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fill
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3000 max
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I \t».'
.
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225 x 450 conC.—=fy ] ."

footing (typ.)
compacted —/

150 dia. underdrain

This is constructed of precast reinforced concrete units laid in granular fill L450_{

interlocking stretchers and headers to form vertical bins which
are filled with crushed stone or other granular material, 7.53.

7.54 Timber crib wall



preservative. Used railway sleepers were commonly used in early
crib wall construction and continue to be employed for low walls.
However, timber units cut to size and pressure-treated with copper
salts or other non-bleeding preservatives are now widely available.

9.06 Timber

Retaining walls can be constructed using timbers driven into the
ground, 7.55. Since the wall’s resistance to overturning depends
upon one-half of its height being below finished level, it is often not
economical or practical to use this type for retained heights greater
than 1.5 m. The timber units in the horizontal wall can be of variable
lengths over 1.5 m. The retained height should be less than 10 times
the thickness of the timbers, and at least 50 per cent of their overall
length should be buried below the lower ground level in average soil.

A structural engineer will need to be consulted.
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Gabion walls, being flexible, can adapt to ground settlement. Their
permeability allows water to drain through, making gabions espe-
cially suitable along stream and river banks where variations in water
depths occur between flood and dry weather conditions. Volunteer
vegetation establishes itself quickly in gabions, softening the struc-
ture’s appearance in the landscape while also adding durability.

10 GATES AND DOORS

10.01

An increased awareness of the needs of disabled people has led to the
need for consideration as to whether a landscape area can reasonably
be made accessible, for example, to wheelchair users. A forthcoming
revision of BS 5709 will incorporate new requirements. Gaps and
gates should conform to the minimum dimensions in 7.57.

150-200 .
1.2m min
150 x 150 4
(typ.) waler i ) S
(typ.) front or4—f' 1.2m min | |
back 7 | }
L o 1]8m
[ l'l2m [ | | min
3 < } | | min } |
E L o , gap |
@ \ ! | T
At [ ‘ |
\ \
T - | ! ! \\"\area to be
! ! I within ga|
S waler may be Il | ) Winingap
. Placed on back | }
instead of on face L
a b
all timber treated
preferred location D aW
7.55 Timber retaining walls of vertical railway sleepers 2m min
1.2m min o 1
9.07 Gabions ' | \
Gabions are rectangular baskets in standard sizes made of galva- [E—— } } 3
nised steel wire or polyvinyl-coated (PVC) wire hexagonal mesh } } om \ } mriTr11
which are filled with stone and tied together to form a wall. Each \ ' min } |
gabion has a lid and is sub-divided into 1 m cells. After being filled } } } }
with stone, the lid is closed and laced to the top edges of the gabion. ‘ i ; ::::::“;
Each gabion is then laced to the adjacent gabions, 7.56. } / | \ /
\
I I } I
| I | |
stone gradation o ‘ }
varied from 50 } |
to 300 900 (typ-) e [
c d

NN

common
fill
galvanized granular
H/ steel fill

wire mesh

gabions wired
together

7.56 Gabion wall

7.57 Minimum dimensions for gaps and gates. Latches, where fitted
should be accessible from each side and at a height suitable for both
mounted and unmounted users. a gap in pedestrian footpath, b gap
in bridleway, ¢ gate in pedestrain footpath, d gate in bridleway

10.02

A gate must relate to the wall or fence in which it is placed, and
state visually that there is an entrance or exit. Its construction and
the supporting posts must be robust enough to withstand the effects
of gravity and use, and it must be convenient to open and close.

10.03 Width

The appropriate width for a gate, or combination of gates, will be
partially a matter of appearance and partially a matter of functional
necessity: it must be wide enough for any vehicle needing to use it.
A gate which, due to functional necessity, has to be large will also
have a degree of presence, even if that function is relatively humble.
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Table VI gives some minimal dimensions for the passage of
people and vehicles. These dimensions will allow people and
vehicles to pass through a gate and each other. Clearance is not
necessarily simply between gate posts — the open gate may, itself,
occupy some of the available space. The dimensions assume
straight travel but if a vehicle is also negotiating a bend, then
widths will need to be greater.

7.58 to 7.64 show gate designs of different sizes and in various
materials.

Table VI Widths of gates

Passing Width (mm)
One person 600
Pram, pushchair, bicycle 800
Two people (just) 900
Wheelchair 1000
Pram or pushchair plus a walking child 1150
Two people (comfortably) 1200
Two wheelchairs or prams 1700
Small or medium car 2100
Large car, ambulance, medium van, small or medium tractor 2400
Car and bicycle, large tractor 3000
Fire engine, dustcart, lorry 3600
Two cars to pass (just) 4100
Combine harvester, two cars (comfortably), car and lorry (just) 4800
Any (normal) combination of two vehicles 5500
N + 900
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7.61 Steel bow kissing gate
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7.62 Kissing gate usable by a wheelchair. This type will also pass
prams and pushchairs. However, there may be a problem with
bicycles also using it

11 CHILDREN’S PLAY EQUIPMENT

11.01

There are now many suppliers of play equipment whose design and
appearance has changed dramatically over the last ten years.
However, what has not changed is the need for the safety of
children playing around the equipment.

7.65 to 7.69 show the distances required for safety around con-
ventional equipment. All equipment should have impact-absorbing
surfaces wherever a child can fall. To a small child, falling on its
head a distance of no more than 150 mm can be fatal. There are a
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7.67 Large slide for park. These are now normally installed on an
earth mound to reduce the risk of falls

3050
6700

7.68 Roundabout

variety of impact-absorbing surfaces available, including loose
materials, foam rubbers, etc., but each has disadvantages. Many
are subject to damage by deliberate vandalism, some are prone to
fouling.

Wherever possible, guardrails should be provided even where an
impact-absorbing surface is used. 7.70 gives the recommended
heights of such guardrails.
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7.69 Rocking horse. Only safe designs of this device may now be
used
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minimum height of guardrail from
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platform or ramp height above ground level (m)

7.70 Heights of guardrails for children’s play equipment
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1 INTRODUCTION

1.01 Housing standards
Governments have made a number of attempts during this century
to influence or impose standards in housing. The Tudor Walters

fit for heroes’ feeling of social optimism following each world

In 1961 the report ‘Homes for Today and Tomorrow’ was published
by the Parker Morris Committee of the Ministry of Housing and Local
Government (MHLG). The standards in this report, which have sub-
sequently become universally known as Parker Morris Standards, were
imposed as mandatory on local authority housing in 1967 and were
converted to metric in 1968. They ceased to be mandatory in 1981.

It was the hope of the Parker Morris (PM) Committee that their
standards would apply to all housing, whether publicly or privately
funded. However, although the standards become the minimum
for, initially, all local authority and, later, all housing association
new-build schemes, the private sector remained aloof.

Report of 1918 and the Dudley Report in 1944 reflected the ‘h(@a
(LA

1.02 Public and private sector housing

In Britain, as in many other countries, housing is divided into
privately and publicly funded sectors. In the early years of the
century, the new local authorities increasingly took over from
charitable foundations (such as the Peabody and Guinness Trusts)
the provision of social housing. Such housing was promoted to
keep the poor out of insanitary slums or even off the streets.

The growth of municipal housing became such that in some urban
boroughs most of the housing was in their ownership. This has been
reversed in the last twenty years by a number of government mea-
sures: right-to-buy, restriction of LA expenditure, and by the growth
(or regrowth) of charitable Housing Associations (HAs), funded and
subsidised through the Housing Corporation (HC). There is now an
accelerating trend for local authorities to transfer some, or even all,
of their stock to HAs, or other ‘Registered Social Landlords’.

While the privately funded sector used to be geared to the provision
of housing for rent, it now almost exclusively provides for purchase
through mortages, mainly from the banks and building societies. With
the volatility of interest rates, the level of affordable payments is
crucial for most of its customers; there is a therefore a tendency for
standards in the ‘spec housing’ market to be cut to the bone.

There has until recently been a constant demand for small ‘starter
homes’ — both flats and houses — at affordable prices. This reflects the
demographic changes this century: household sizes have fallen drama-
tically, but the numbers of independent households have exploded;
partly due to the steady growth of failed marriages and partnerships.
Later, some of these initially small households, when they have more
money, and perhaps a family, are able to sell and buy somewhere bigger.
This may be a large, older house; or it may be one of the superior quality
speculative houses that some developers are building at or even above
PM standards. It is uncertain whether the demand for starter homes will
continue. In some cases they have been found difficult to sell when the
original owners have required more space. Even people living on their
own are beginning to demand more generous accommodation.

The public sector is very different. It is a baleful symptom of the
two very distinct systems of providing housing in the UK that
tenants of social housing have less choice in their dwellings.
Also, once the household is accommodated, their ability to move
home is limited. Often the only opportunity is likely to be a mutual
swap with another household. Clearly this does not happen very
often, so the tenant is likely to be in his or her flat or house for a
long time. Babies may be born, children may grow up, grannies
may die, but the harassed LA Housing Department or small
Housing Association Management Team is unlikely to have a
r (or smaller), dwelling coming available for a requested
fer. This is the argument for ensuring especially in the pub-
licly funded sector that reasonable standards are maintained.

People must have the room to settle satisfactorily into what is
likely to be their long-term home. Since 1981 the Parker Morris
standards are no longer mandatory for new-build schemes. The
Housing Corporation does not lay down space standards, preferring
to leave these to the experience and judgement of the housing
associations, and to their architects.

Instead, the HC funds HA schemes according to its Total Cost
Indicators (TCI), which lays down cost allowances based upon 5 m?
increment bands. These bands (see Table I) are related to probable
occupancies, but these are also very broad and approximate, so that
the bands vary from well below to well above PM dwelling sizes.
The use of HC TCI space standards does not therefore mean that
housing associations can no longer build to PM standards, as is
sometimes suggested. Larger dwelling plans tend to attract greater
cost allowances (but higher rents can then follow).

1.03 Housing for different users

A significant proportion of the population is disabled in some way.
While many of these people are able to cope in normal dwellings,
other people such as those in wheelchairs require substantial mod-
ifications to enable them to live satisfactorily. Housing to special
needs standards is now being built, both for mobility and more
onerous wheelchair use. Housing not specifically designed for peo-
ple with disabilities is known as general needs housing. The new
1999 Part M of the Building Regulations extended the requirements
for disabled access to all new dwellings, although the requirements
do not go as far as those for wheelchair using residents.

1.04 Parker Morris standards

For the reasons given above, it is important that public sector

housing, at least, is not allowed to slip below the standards that
8-1
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Table I Housing Corporation floor area bands, for use with Total Cost
Indicators (1998)

NB: Probable occupancies in persons are noted, but this table is not intended to be used
as a guide to appropriate floor areas for households of given numbers. It includes
accommodation for frail and elderly.

Dwelling floor area Probable occupancy

Up to 25 m*

Exceeding 25 m
Exceeding 30m
Exceeding 35 m* and not exceeding 40 m
Exceeding 40 m? and not exceeding 45 m
Exceeding 45 m* and not exceeding 50 m

2
2
2
2
2
Exceeding 50 mj and not exceeding 55 mj
2
2
2
2
2
2
2

1 person

1 person

1 and 2 persons

1 and 2 persons

2 persons

2 persons

2 and 3 persons

2 and 3 persons

3 and 4 persons

3 and 4 persons
3,4 and 5 persons
3,4 and 5 persons
4, 5 and 6 persons
4, 5 and 6 persons
5 and 6 persons

5 and 6 persons

6 and 7 persons

6 and 7 persons

6, 7 and 8 persons
6, 7 and 8 persons

2
2

and not exceeding 30 m
and not exceeding 35m

Exceeding 55m” and not exceeding 60 m
Exceeding 60 m* and not exceeding 65 m
Exceeding 65 m* and not exceeding 70 m
Exceeding 70 m* and not exceeding 75 m
Exceeding 75 m* and not exceeding 80 m
Exceeding 80 m* and not exceeding 85 m
Exceeding 85m? and not exceeding 90 m
Exceeding 90 m* and not exceeding 95 m
Exceeding 95 m? and not exceeding 100 m?
Exceeding 100 m~ and not exceeding 105 m
Exceeding 105 m” and not exceeding 110 m
Exceeding 110 m~ and not exceeding 115 m
Exceeding 115 m” and not exceeding 120 m

SIS}

2
2

T T T

Table II Parker Morris minimum floor areas (square metres) (mandatory for
publicly funded housing from 1967 to 1981)

Number of person (i.e. bedspaces)

1 2 3 4 5 6
HOUSES
1 storey N 30 445 57 67 75.5 84
S 3 40 _4 4.5 4.5 4.5 -
Total 33 485 61 715 80 88.5 -
2 storey N - - - 72 82 92.5 108
(semi or end S - — - 4.5 4.5 4.5 6.5
terrace) Total - - - 765 865 97 114.5
2 storey N - - - 745 85 92.5 108
(intermediate S - - - 4.5 4.5 4.5 _ 6.5
terrace) Total - - - 79 89.5 97 114.5
3 storey N - - - - 94 98 112
(excluding S - - - - 4.5 456 6.5
garage if built-in)  Total - - - - 98.5 102.5 118.5
FLATS N 30 445 57 70 79 86.5 -
S 2.5 30 3 3.5 3.5 3.5 -
Total 325 475 60 735 825 90 -
MAISONETTES N - - - 72 82 92.5 108
S - - - 3.5 3.5 3.5 3.5

Total - - - 755 855 96 111.5

Net space is the area enclosed by the walls of the dwelling, measured to unfinished
faces, including the area occupied in every floor by staircases, partitions, chimney
breasts, flues and heating appliances. It excludes the area of general storage space,
dustbin stores, fuel stores, garages, balconies, areas with sloping ceilings below 1.5 m
height, and porches or lobbies open to the air.

General storage space should be provided in addition to the net space. It excludes the
areas of dustbin stores, fuel stores, pram space, and, in a single-access house, any
space within a store required as access from one side of the house to the other (taken as
700 mm wide).

In houses, at least 2.5 m* should be at ground level, and on upper floors it should
be separated from linen or bedroom cupboards or wardrobes. If there is an integral or
adjoining garage, any area over 12.0m? can count as general storage space.

In flats and maisonettes no more than 1.5 m? may be outside the dwelling (e.g. in a
lockable store off a common area) and, if there is an integral or adjoining garage, any
area over 12.0m? can count towards the 1.5m?.

Fuel storage is excluded from the table. If it is needed, then the following areas should
be provided in addition to Net space and General storage space:
For houses 1.5m? if there is only one appliance
2.0m? if there are two appliances or in rural areas

For flats and maisonettes 1.0 m? if there is no auxiliary storage

N = Net space
S = General storage space

came to be accepted as reasonable during the period when Parker
Morris ruled by statute. Research into housing built to PM stan-
dards has shown that, while there may be much wrong with other
aspects of estate design, such as the confused and insecure arrange-
ment of external spaces, there is usually a good level of satisfaction
with the internal layout and space standards. And, conversely,
where public sector housing has been designed to lower than PM
standards, or where PM housing has been over-occupied, the
tenants have responded by consistently expressing dissatisfaction.

This edition of the Metric Handbook therefore continues to
include the essential parts of the Parker Morris standards as its
basic minimum recommendations. These recommendations start
with the areas of net floor space and general storage space, given in
Table II. Other important recommendations included by Parker
Morris are integrated into the following subsections of this chapter.

It should be stressed that Parker Morris did not lay down mini-
mum areas for rooms. The report simply stated that the dwelling had
to be furnishable with a specified amount of furniture (Table III)
which had to be shown on the plans. It also required reasonable
storage space, and this has proved to be a popular and successful
feature of Parker Morris housing.

1.05 Room area standards

In the housing association sector an additional set of space stan-
dards has come to be widely accepted for the minimum sizes of
individual rooms. These are quite commonly but erroneously
referred to as ‘Parker Morris’. As stated above, the PM committee
went out of their way to avoid being prescriptive about individual
rooms. The origin of these figures given in the table of room areas
(Table IV) is understood to have been the Greater London Council,
which funded many housing association projects in the capital in
the 1970s and early 1980s. They were particularly applied to
refurbishment or rehabilitation projects, to which Parker Morris

U aWards were never mandatorily applied.

Since the demise of Parker Morris as statutory minima, these
room sizes have been increasingly seen as reasonable minimum
design standards for social housing; many housing associations
now include them in their briefing documents to architects. It is
our opinion that these should be taken as absolute minima for
public sector houses and flats. In addition, if total dwelling areas
are based on PM standards, these room sizes can be exceeded.
Some London boroughs have included these minimum room areas
in the standards sections of their Unitary Development Plans,
published in the early 1990s, as minima which must be achieved
in any housing schemes, public or private, for which planning
approval is being sought. This is potentially controversial, as it is
debatable whether planning authorities have the power under
Town and Country Planning Acts to lay down minimum space
standards. Private developers have a long tradition of resisting
space standards imposed other than by the market.

1.06 Room-by-room commentary on room area standards
Table 1V, in addition to these minimum standards, gives recom-
mended areas based on experience, the Housing Corporation’s lists
of required furniture.

® Living rooms: Provided a proper dining kitchen is included, the
sizes given in the ‘absolute minimum’ table can be acceptable.
We give guidance under ‘recommended’ for preferable room
areas, where this is possible.

® Kirchens: These are no longer places solely for the preparation
of food and washing up. Most households now spend a consid-
erable time in their kitchens, and they tend increasingly to be
treated as living rooms. Just watch one episode of a TV soap
opera! We do not therefore recommend galley kitchens as
normally appropriate except in single-bedroom dwellings. The
minimum sizes recommended for dining kitchens are reason-
able, however.
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Table III Parker Morris standards for fittings and space for furniture (mandatory for publicly funded housing from 1967 to 1981)

1 WCs and washbasins

(a) 1-2-and 3-person dwellings: | WC (may be in bathroom)

(b) 4-person houses and maisonettes, and 5-person flats and single-storey houses:
1 WC in a separate compartment

(c) 5-or more person houses and maisonettes, and 6-or more person flats and
single-storey houses: 2 WCs (1 may be in bathroom)

(PM also required a separate WC to have a washbasin; this is now required under
Building Regulations)

2 Linen storage (not counting as general storage space)
(a) 1-2-or 3-person dwelling: 0.4 m*
(b) 4-or more person dwelling: 0.6 m*

3 Kitchen fitments
(a) 1-or 2-person dwellings: 1.7 m>
(b) 3-or more person dwelling: 2.3 m*

including ventilated ‘cool” cupboard (now less relevant) and broom cupboard (need
be in kitchen). Standard fittings measured overall for depth and width, and from
underside worktop to top of plinth for height.

Kitchens should provide an unbroken sequence: worktop/cooker position/worktop/
sink/worktop

4 Electric socket outlets

(a) Working area of kitchen

(b) Dining area

(c) Living area

(d) Bedroom

(e) Hall or landing

(f) Bedsitting room in family dwelling
(g) Bedsitting room in 1 person dwelling
(h) Integral or attached garage

(i) Walk-in general store (in house only)

—_—_— W = W — A

(These standards would now be considered low, but would be roughly appropriate
if each number represented a double socket)

5 Space heating
Minimum installation should be able to maintain kitchen and circulation spaces at
13°C, and living and dining areas at 18°C, when outside temperature is —1°C.

(This standard would now be considered far too low, and all new and refurbish@ a

general needs housing should be able to be maintained at 18°C, with 21°C for
rooms, when outside temperature is —1°C.)

Table IV Room sizes, minimum and recommended (see text, areas in m?)

Number of residents 1 2 3 4 5 6 7

Living room in a dwelling with a dining kitchen

recommended 11 12 13 14 15 16 17
minimum 11 12 13 14 15 16 17
Living room in a dwelling with a galley kitchen

recommended 14 15.5 17 18.5 20 21 22
minimum 13 14 15 16 17.5 18.5 19.5
Dining kitchen

recommended 9 10 11 12.5 13.5 15 16
minimum 8 9 10 11 12 13 14
Galley kitchen

recommended 55 6.5 7 8 9 10 11
minimum 5.5 5.5 55 7 7 7

Main bedroom (double)

recommended 9 12 12 12 12 12 12
minimum 8 11 11 11 11 11 11
Other double bedrooms

recommended - - - 12 12 12 12
minimum - - - 10 10 10 10
Single bedrooms

recommended - 9 3 8 8 3 8
minimum - 8 6.5 6.5 6.5 6.5 6.5

* A flat for two single people should have two single bedrooms of recommended

9 m?, minimum 8 m? each.

Notes: ‘Minimum’ room areas shown are those commonly required in social
housing. They are sometimes but erroneously referred to as ‘Parker Morris’ room
areas. PM in fact made a point of not laying down requirements for room areas.
‘Recommended’ room areas are shown as guidance for better provision, especially
in social housing.

6 Furniture
All plans should be able to show the following furniture satisfactorily
accommodated:

(a) Kitchen: a small table, unless one is built in

(b) Dining area: dining table and chairs

(¢) Living area: 2 or 3 easy chairs

a settee

a TV set

small tables

reasonable quantity of other possessions such as

radiogram (sic) and bookcase

bed or divan 2000 x 900 mm

bedside table

chest of drawers

wardrobe, or space for cupboard to be built in

(d) Single bedroom:

(e) Main bedroom: double bed 2000 x 1500 mm or, where possible:
2 single beds* 2000 x 900 mm as alternative
bedside tables

chest of drawers

double wardrobe or space for cupboard

to be built in

dressing table

2 single beds 2000 x 900 mm each

bedside tables

chest of drawers

double wardrobe or space for cupboard to be builtin**
small dressing table

(f) Other double bedrooms:

* Where single beds are shown, they may abut, or where alongside walls should
have 750 mm between them.
**May be outside the room if easily accessible.

® Main bedroom: Master bedrooms of less than 12 m? should be
considered tight, for double bed and large wardrobe, etc. Great
care needs to be taken over single-person flats, especially for
elderly people; a widow may well not want to dispose of her
double bed and other familiar furniture.

Wher double bedrooms: The minimum of 10m? can be acceptable
in some circumstances, as this size of room can be used flexibly by a
single person, by children in bunks or by two single beds set against
walls. However, the furniture list now published by the HC for social
housing makes 11 m* or 12m? necessary, depending on shape.

® Single bedroom: There is evidence that 6.5m? is too small for
most single bedrooms. 8 m? is a more reasonable standard, and
6.5m? should be regarded as the absolute minimum.

Although the SDSs do not lay down space standards, either for
overall dwellings or for individual rooms, they do include require-
ments which impinge on room sizes. They also refer to the
recommendations in the National Housing Federation’s good prac-
tice guide ‘Standards and Quality in Development’, published in
1998, for furniture and activity spaces. They also cover issues such
as general accessibility and mobility standards (requiring level
thresholds and front doors giving minimum 800 mm clear open-
ings) as well as standards for insulation that may exceed those in
the Building Regulations. See Tables V, VI and VII for extracts
from the HC Scheme Development Standards.

2 OTHER PUBLISHED SPACE STANDARDS

2.01

The MHLG, followed by the DOE published a number of Design
Bulletins in the 1970s, a number of which refer specifically to hous-
ing. Additionally, the Housing Development Directorate of the DoE
produced a number of Occasional Papers. All the useful publications
are listed in the Bibliography at the end of this chapter, although you
may have difficulty tracking down copies of some of them.

2.02 The Housing Corporation
In 1993 the Housing Corporation published new Scheme
Development Standards. They were revised in 1995 and 1998.
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Table V Housing Corporation standards, for housing association dwellings
(from HC Scheme Development Standards, August 1998)

Table V (Continued)

1
1.1

EXTERNAL ENVIRONMENT
Location, site layout and orientation

Essential:

1.1.1 Location convenient for doctor’s surgery, shops, post office and public
phone, bank, school, play facilities, park, public transport, commercial
centre, leisure and sports facilities

1.1.2  Integrated with surrounding area

1.1.3  Aesthetically compatible

1.1.4  Clear delineation of public, communal and private spaces

1.1.5 Public spaces connected by well-lit routes

1.1.6  Orientation and grouping to enhance privacy

1.1.7  Convenient, robust and inconspicuous refuse areas

1.1.8 Play areas suitable for a range of age groups

1.1.9  Soft and hard landscaping

1.1.10 Paved drying areas

1.1.11 Lockable external storage

1.1.12 Canopies or porches to front doors

Recommended:

1.1.13 Form, mass, detail and materials to improve appearance and views

1.1.14 Integrated art works and landmarks

1.1.15 Guidance from the National Housing Federation good practice guide
Standards and Quality in Development

1.1.16 For high profile schemes, guidance from the Commission for
Architecture and the Built Environment

1.1.17 Housing Quality Indicators (HQI) assessment

Vehicular access

Essential:

1.2.1  Access for service and delivery vehicles

1.2.2  Road layout to restrict speeds

1.2.3  Shared surface cul-de-sacs should serve no more than 25 dwellings
1.2.4  Shared driveways should serve no more than 5 dwellings

Parking

Essential:

1.3.1 Parking to reflect current and planned future needs

1.3.2  Parking located for natural surveillance

1.3.3 Individual spaces minimum 2.4m x 4.8 m

1.3.4  On-plot spaces to have adjoining hard surface 0.9 m wide

1.3.5 One in ten of grouped spaces to be 3.3 m x 4.8 m

1.3.6  Grouped spaces to be identifiable with groups of dwellings served
1.3.7 Grouped spaces to be within 30 m of front doors

1.3.8 Grouped spaces and paths to be well lit

Recommended:
1.3.9  On-plot spaces for houses and bungalows
1.3.10 Grouped spaces to be allocated

2 INTERNAL ENVIRONMENT

2.1

General convenience, and accommodation of necessary furniture and activities
(The Housing Corporation also refers to the National Housing Federation’s good
practice guide Standards and Quality in Development. See Table VII)

General within dwellings

Essential:

2.1.1 Layout to minimise noise transmission

2.1.2  Convenient relationship between rooms

2.1.3  Circulation space sensible for room activities

2.1.4  Adequate space for sensible furniture arrangements (see Table VII)

2.1.5 Space to move larger items of furniture

2.1.6  Space for whole family and occasional visitors to gather

2.1.7  Space for a small worktop or similar in single bedrooms

2.1.8 Space for an occasional cot in main bedroom (family units)

2.1.9  Space for a pram or pushchair (family units)

2.1.10 A bath, WC and basin

2.1.11 Additional separate WC and basin in units for 5 persons and over (but
note that the Building Regulations Part M now require an entrance level
WC in all dwellings)

2.1.12  Additional sanitary and kitchen provisions in extended family
accommodation

2.1.13 Secure storage for medicines and harmful substances

2.1.14 Enclosed storage space for food, utensils, washing and cleaning materials

2.1.15 Enclosed storage for brooms and tall equipment

2.1.16 Enclosed storage for airing clothes and linen

2.1.17 Hanging space for outdoor clothes

2.1.18 Space and connections for cooker, fridge/freezer and washer

2.1.19 Adequately and sensibly located electrical outlets

2.1.20 Aerial point with conduit and draw wire

2.1.21 Whole house heating or low energy equivalent

2.1.22 Heating to provide suitable temperatures

2.1.23 Individual control of heating output

Recommended:

2.1.24 Living room not part of circulation

2.1.25 Storage not accessed only through living room
2.1.26 Two separate living areas

2.1.27 Direct access from living room to private open space
2.1.28 Dining room separate from kitchen

Da

2.1.29 More than one position in bedrooms for beds

2.1.30 All double bedrooms able to take twin beds

2.1.31 One or more bedrooms with direct access to washing and WC

2.1.32 Bottom of glazing to living rooms, dining rooms and bedrooms no
higher than 810 mm

2.1.33 Restrictors on upper floor windows

2.1.34 Shower over bath, with wall tiling and screen

2.1.35 Space for two people to have casual meals in kitchen

2.1.36 Direct access from kitchen to private open space

2.1.37 Kitchen work surface continuous

2.1.38 Minimum 1.2 m kitchen work surface between cooker and sink

2.1.39 Minimum 0.5 m kitchen work surface each side of cooker, and
minimum 0.1 m between cooker space and wall units

2.1.40 Space for extra kitchen equipment such as microwave, dishwasher etc.

2.1.41 Principles of Accommodating Diversity to be incorporated

Communal areas and landings

Essential:

2.1.42 Well lit halls and corridors

2.1.43 Passenger lift(s) if required for user group

2.1.44 Passenger lift(s) able to take a wheelchair and accompanying person
2.1.45 Lift controls operable from a wheelchair

2.1.46 Lift provided to any wheelchair dwelling above ground level

2.1.47 Lift provided to any frail elderly dwelling above ground level

Recommended:

2.1.48 Graffiti and dirt resistant finishes

2.1.49 Entryphone security to entrances to blocks of flats

2.1.50 Lift provided to any dwelling 7.5 m above ground level

2.1.51 Lift provided to any sheltered (category 1) unit 3.0m above
ground level

2.1.52 Lift provided to any sheltered (category 2) unit above ground level

All housing for the elderly

Essential:

2.1.53 Bathroom and WC doors to open out, where internal space is limited

2.1.54 Bathrooms to have external override door locks and handholds

2.1.55 As an alternative to a bath, a non-slip shower with side seat

2.1.56 Thermostatic mixing valves

2.1.57 Low surface temperature radiators, where space is restricted

2.1.58 Easy rise staircase (Max 35° or halfway landing). In Category 2, should
have handrails both sides

2.1.59 Electrical outlets and switches positioned for convenient use by the elderly

2.1.60 24 hour alarm facilities

Wlpported housing

Essential:
2.1.61 Cooker and fridge/freezer to be provided
2.1.62 Furniture, fittings, fixtures, carpet, etc. to be provided

Communal facilities in housing for the elderly or self-contained supported
housing

Essential in sheltered Category 2 or frail elderly

Optional in sheltered Category 1 or self-contained supported housing

2.1.63 Warden accommodation or 24-hour peripatetic cover

2.1.64 Common room, with space for sensible furniture for residents
and visitors

2.1.65 Common room to be heated, comfortable and appropriately furnished

2.1.66 Common room to be wheelchair accessible

2.1.67 WC and basin near to common room

2.1.68 Chair store for common room

2.1.69 Tea kitchen for common room

2.1.70 Laundry room, with automatic washing machine, tumble-dryer, sink,
bench and extract ventilation

2.1.71 Twin bed guest room with basin, heated and comfortably furnished,
and near to a WC

2.1.72 Circulation areas to be heated and appropriately furnished

2.1.73 Office, close to main entrance

2.1.74 Pay phone and cloakroom

Frail elderly housing

Essential:

2.1.75 Resident manager or 24 hour emergency care cover

2.1.76 Individual parts or dwellings should meet sheltered Category 2 standards

2.1.77 Individual dwellings all to wheelchair user standards (see 3.2 below)

2.1.78 Communal facilities as listed above all to be provided

2.1.79 Communal areas all to be wheelchair user accessible (see 3.2 below)

2.1.80 Communal toilets near the common room and dining room

2.1.81 Central linen store

2.1.82 Laundry facilities

2.1.83 Sluice room

2.1.84 Room(s) for visiting special care service providers (hair dressing,
chiropody, etc.)

2.1.85 Staff room, with toilets, changing room, and sleep-over room(s)

2.1.86 Fully equipped assisted bathroom

2.1.87 Wheelchair entry shower

2.1.88 Catering facilities, central and/or dispersed

2.1.89 At least one catering facility, if dispersed, to be wheelchair usable

2.1.90 Furniture, fittings, fixtures and floor coverings

2.1.91 Maintained garden or open area with seats
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Table V (Continued)

Shared housing or shared support housing

Essential:

Appropriate balance of private and shared spaces

Individual bedrooms

Bathrooms and WCs to be conveniently located

1 bath, 1 shower, 1 WC and 1 basin per 5 persons maximum

Separate shower, if bathroom shared by more than 2 people

Separate WC, if bathroom shared by more than 2 people

Cooker, fridge/freezer and washing machine to be provided

24 hour access to shared kitchen

2.1.100 Furniture, fittings, fixtures and carpet etc.

2.1.101 In schemes for 6 or more sharing residents, located near main communal
area: Catering facilities, laundry with coin-operated machine, small
interview/reception room, pay phone and cloakroom, WC with basin

3 ACCESSIBILITY
3.1 General access, allowing for people with limited mobility (The Housing
Corporation also refers to the Accessibility section of the National Housing
Federation’s Standard and Quality in Development)
Essential:
3.1.1 The approach to the dwelling needs to have:
slip-resistant, smooth paths, 900 mm wide, with max. cross-falls 1:40
and shallow crossings
ramps max. 5m long at 1:12, or 10 m long at 1:15
protected edges to raised paths
1.2 x 1.2 m level area outside entrance door
where unavoidable, steps no steeper than 150 mm riser and 280 mm going
handrail to raised paths, where drop exceeds 380 mm
contrasting texture or kerb between pedestrian and vehicular access
dropped kerbs at roadway crossings
gates clear openings min. 850 mm, without a step
3.1.2  Main entrance to dwelling needs to have:
Clear door opening min. 800 mm
Nominally flat threshold (max. 15 mm upstand)
3.1.3  Other doors need to have:
secondary external doors, min. 750 mm clear
internal doors, min. 750 mm clear, but wider if off 900 mm corridors
3.1.4 Ground floor passageways need to be:
generally min. 900 mm wide (or 750 mm by limited intrusions, e.g.
Radiators) wider where turning into 750 mm clear doors splayed at comer,
or one passage 1200 mm wide, at 90° corners
3.1.5 An entrance level WC and basin in all units
3.1.6 Staircase width and landings suitable for future BS stair-lift
Recommended:
3.1.7 Level paving outside all external doors
3.1.8  All external doors wheelchair accessible
3.1.9 Fully wheelchair accessible ground floor WC
3.1.10 Living room at ground level
3.1.11 Ground floor space usable as bedspace
3.1.12 Space to turn wheelchair in kitchens, dining areas and living rooms
3.1.13 Lower pitch staircase; either 35, or 42° with a half landing
3.1.14 Door handles, switches etc. at between 900 mm and 1200 mm height
3.1.15 Sockets at between 450 mm and 600 mm height
3.2 Full accessibility in housing and wheelchair users
(The Housing Corporation refers to the Wheelchair Housing Design Guide,
published by Habinteg HA and Home Housing Group, on behalf of the
Wheelchair Housing Association Group)
Essential:
3.2.1 The Housing Corporation requires compliance with all of sections 1
to to 15 of the Wheelchair Housing Design Guide. See Table X for a
3.2.15 summary of key dimensions.
4 SAFETY AND SECURITY
4.1 Safety, internally and externally
Essential:
4.1.1 All windows to be safely openable
4.1.2  Reversible child-proof hinges to allow cleaning of upper floor
windows from inside
4.1.3  Opening doors and windows not to be obstructive or hazardous
4.1.4 Lighting to be adequate for safety
4.1.5 Stairs and steps to be safely negotiable
4.1.6 Smoke alarm on every floor
4.1.7 Kitchen, bathroom, shower and WC to be safely laid out 1.2 m min. clear
in front of all kitchen equipment slip resistant floor finishes in ‘wet’ areas
Recommended:
4.1.8 No winders or tapered treads on stairs
4.1.9 Switched lighting in stores of over 1.2m?
4.1.10 Low surface temperature radiators
4.2 Security, internally and externally

Essential:

4.2.1 Advice from local police design advisers, before detailed planning
4.2.2  Secure side and/or rear fencing, with full-height lockable gates
4.2.3 Layout to avoid unnecessary through routes and hiding places

4.2.4 Layout to maximise natural surveillance
4.2.5 Opening window lights to be secure
4.2.6 External doors to be sturdy, and have min. 5 lever mortice deadlocks

Recommended:
4.2.7 Fused spur for security alarm
4.2.8 Certification under police ‘Secured by Design’ initiative.

5

ENERGY EFFICIENCY, SUSTAINABILITY AND NOISE

5.1 Energy efficiency
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Essential:

5.1.1  SAP rating to meet minimum standards (see Table VI), or in
buildings which cannot be SAP assessed (certain types of
multi-residential buildings) evidence that energy efficiency measures
have been incorporated

Housing for vulnerable users to allow for higher temperatures and
extended heating periods as appropriate

5.1.2

Recommended:

5.1.3 SAP rating to exceed minimum standards by at least 6 (see Table VI)
5.1.4 Low energy light fittings in areas of high use

5.1.5 Low energy external lights

5.1.6  Any fridges, freezers and washing machines provided to have energy
label A, B or C

Gas cooker point

Leaflets for tenants on energy efficiency and controls

5.1.7
5.1.8

2 Environmental sustainability

Essential:

5.2.1 Water metering, wherever new connections made

5.2.2 Low volume flush WCs

5.2.3 Written advice to residents on water saving

5.2.4 Any washing machines provided to be water efficient

5.2.5 Potentially harmful emissions minimised: restrictions on chemical
treatment e.g. formaldehyde timber treated only when essential any
treatment done industrially prior to use no asbestos or lead in paint
avoidance of CFCs and HCFCs

Recommended:
5.2.6 Engineering to allow use of land with poor bearing: lightweight frame
construction modular construction pile and beam construction
Scheme-specific water savings measures
5.2.8 Tenant’s option of water butt

2.9 Separate container for collecting recyclable waste

.2.10 BRE Environmental Standard Award

5.2.7

5.3 Noise abatement

Essential:

5.3.1 Where there is significant external noise: specialist sound survey with
recommendations appropriate sound insulation measures to be
incorporated

Sound insulating construction for party walls and floors

Opening window casements planned to minimise air-borne noise
Structure planned to minimise nuisance from door slamming
Handing of plans etc. in order to minimise shared walls and floors

532
533
534
535

Recommended:
5.3.6 Triple glazing, where high external noise levels
5.3.7 Testing after completion to check sound insulation

6

MAINTAINABILITY, DURABILITY AND ADAPTABILITY

6.1 Service installations

Essential:
6.1.1 Should be readily accessible for inspection
6.1.2  Should be accessible for routine maintenance and repair

Recommended:
6.1.3 Pipework and ductwork to be unobtrusive
6.1.4  Should be economical in layout

6.2 Suitability and durability of components and materials

Essential:

6.2.1 Durability and suitability to be appropriate for position of use
6.2.2 Regular site inspections to be carried out

6.2.3  Pre-handover inspections to be carried out

Recommended:

Finishes, fittings and equipment to be good quality

New fittings and equipment to be compatible with any existing

Availability of replacement parts and components to be taken into

account

Work quality checked against BS8000

Contractors and consultants accredited under Quality Assaurance

1S09000

6.2.9 “‘Considerate Constructors Scheme’ used

6.2.10 Scheme accredited under one of: Housing Association Property Mutual;
National House-Building Council; Buildplan; Shield; or Zurich building
guarantees

6.2.7
6.2.8
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Table V (Continued)

Table VI SAP ratings referred to in Table V, section 5

6.3 Future adaptability

Essential:
6.3.1 Walls in bathrooms and WCs to be able to support aids
6.3.2  Ceilings in bathrooms and main bedrooms to be able to take hoists and rails

Recommended:

6.3.3 Ethnic diversity needs to be met

6.3.4 Facilitate future internal replanning by: full-span floor construction
non-load-bearing internal walls floor and ceiling space service runs
Facilitate future extension into roof by: non trussed roof

construction ceiling joists strength space for extra stairs and landings
Extra space for future provision of: side or rear extension in

garden ground floor bedroom conversion wheelchair accessible ground
floor WC or shower vertical lift

A ‘Housing Quality Indicators’ (HQI) assessment to be undertaken

These replaced previous standards as mandatory requirements for
developments by housing associations and other ‘Registered Social
Landlords’.

2.03 National House Building Council

The National House Building Council publishes a comprehensive
set of standards for private house builders. Most of these concern
standards for construction, but they also include a limited number
of specific space standards. Ones to watch out for are minimum
kitchen dimensions and minimum loft hatch dimensions. The

Floor area (m2) New-build SAP Rehabilitation SAP

minimum recommended minimum recommended
<35 71 71 56 62
>35/<40 72 78 57 63
>40/<45 73 79 58 64
>45/<50 74 80 59 65
>50/<55 75 81 60 66
>55/<60 76 82 61 67
>60/<65 77 83 62 68
>65/<70 78 84 63 69
>70/<75 79 85 64 70
>75/<80 80 86 65 71
>80/<90 81 87 66 72
>90/<100 82 88 67 73
>100/<110 83 89 68 74
>110/<120 84 90 69 75
>120 85 91 70 76

NHBC minimum standards for bedrooms are very small indeed,
and generally unsuitable for the public sector. Some of the NHBC
space and dimensional standards are given in Table VIII.

2.04 Building Regulations
Now that the Regulations are published in ‘Approved Document’
format, they are clear and easy to understand. We draw attention to

Table VII Housing Corporation requirements for furniture from Standards and Quality in Development good practice guide, published by National

Housing Federation

Furniture Sizes (mm) Dwelling size
1p 2p 3p 4p 5p 6p 7p

Living space:
Armchair 850 x 850 2 D aW 3 1 2 3 4
2 seat settee 850 x 1300 optional, in combinations to suit no. of residents
3 seat settee 850 x 1850 1 1 1 1
TV 450 x 600 1 1 1 1 1 1 1
Coffee table 500 x 1050 1 1 1 1 1 1 1
Alternative coffee table 750 diameter may be shown instead of rectangular
Occasional table 400 x 500 1 1 1
Storage unit 500 x 1000 1 1 1
(any combination with 500 x 1500 1
total length shown) 500 x 2000 1 1 1
Visitor’s chair 450 x 450 2 2 2 2 2 2 2
Focal point fire 150 x 500 1 1 1 1 1 1 1
Radiator 110 deep 1 1 1 1 1 1 1
(200 deep if low surface temperature, 250 deep if storage heater)
Dining space:
Dining chair 450 x 450 2 2 3 4 5 6 7
Dining table 800 x 800 1 1
(can be circular, with 800 x 1000 1
same surface area) 800 x 1200 1

800 x 1350 1

800 x 1500 1

800 x 1650 1
Sideboard 450 x 1000 1 1 1
(not required if dining 450 x 1200 1
area is in kitchen) 450 x 1500 1 1 1
Radiator 110 deep 1 1 1 1 1 1 1
Double bedroom:
Double bed 2000 x 1500 n/a 1 1 1 1 1 1
(Single beds option) 2000 x 900 2 2 2 2 2 2
Bedside tables 400 x 400 2 2 2 2 2 2
Dressing table and stool 450 x 1350 1 1 1 1 1 1
Chest of drawers 450 x 750 1 1 1 1 1 1
Double wardrobe 600 x 1200 1 1 1 1 1 1
Occasional cot 600 x 1200 1 1 1 1 1
(other furniture may be moved out to make space for cot)
Radiator 100 deep 1 1 1 1 1 1
Twin bedroom:
Single beds 2000 x 900 n/a 2 2 2 2
Bedside tables 400 x 400 2 2 2 2
Desk & stool 500 x 1050 1 1 1 1
Chest of drawers 450 x 750 1 1 1 1
Double wardrobe 600 x 1200 (or 2 wardrobes 600 x 600) 1 1 1 1

Radiator 110 deep




Houses and flats  8-7

Table VII (Continued)
Furniture Sizes (mm) Dwelling size

1p 2p 3p 4p 5p 6p 7p
Single bedroom:
Single bed 2000 x 900 1 1 1 1 1 1 1
Bedside table 400 x 400 1 1 1 1 1 1 1
Desk & stool 500 x 1050 1 1 1 1 1 1 1
Chest of drawers 450 x 750 1 1 1 1 1 1 1
Single wardrobe 600 x 600 1 1 1 1 1 1 1
Radiator 110 deep 1 1 1 1 1 1 1
Bathroom:
WC & cistern 500 x 700 1 1 1 1 1 1 1
Bath 700 x 1700 1 1 1 1 1 1 1
Wash hand basin 600 x 400 1 1 1 1 1 1 1
Shower tray 750 x 750 (if provided)
Radiator 110 deep 1 1 1 1 1 1 1
Separate toilet (on ground floor):
WC & cistern 500 x 700 in all houses, and flats for 5 persons or more
Cloakroom basin 250 x 350 (larger size 400 x 350 preferred) in every separate WC
Radiator 110 deep in every separate WC

Note: The NHF guide also gives extensive detailed guidance on zones needed between furniture.

Table VIII National House Building Council requirements for private sector
dwellings

Table IX Building Regulations 2000 (England and Wales) applying to dwellings

(normally those for which a mortgage is needed) summarised from NHBC Standards, Approved Document Last Applies to Relevant to
chapter 12, operative 1995. revision housing  planning of
The NHBC does not set space standards, but requires that purchasers are provided housing
with floor plans showing that bedrooms can accommodate bed or beds without
obstructing the door swing. Other free-standing furniture such as wardrobes, A Structure 2004 ¥
chests of drawers etc. may be shown at the builder’s discretion. i
. - B Fire Safety (Means of Escape, etc.) 2006 * *
Furniture and activity spaces (mm) . . . .
C Site preparation (resistance to moisture) 2004 *
Furniture Furniture size Activity space D Toxic substances (cavity insulation) 1992 *
E Resistance to passage of sound 2003 * *
Double bed 2000 x 1350 400 to sides, 450 at foot U alWVeml]anon 2006 * *
Single bed 2000 x 900 400 to side, 250 at foot Hygiene (bathrooms, etc.) 1992 * *
Large chest of drawers 950 x 600 1000 deep (700 if space bounded H Drainage and waste disposal 2002 * *
by low furniture such as a bed) J Combustion appliances and fuel storage 2002 * *
Small chest of drawers 750 x 450 systems
Dressing table 1100 x 400 600 deep K Protection from falling, collision and 1998 * *
Large wardrobe 950 x 600 1000 deep (700 if space bounded impact (stairs etc.)
by low furniture such as a bed, L1A Conservation of fuel and power (new 2006 * *
or if wardrobe has sliding doors) dwellings)
Small wardrobe 600 x 600 L1B Conservation of fuel and power (existing 2006 * *
Bedside table 400 x 400 None dwellings)
L2A  Conservation of fuel and power (new 2006
buildings other than dwellings)
L2B Conservation of fuel and power (existing 2006
the main parts affecting the planning of housing (see Table IX). All buildings other than dwellings)
the parts of the Building Regulations, now including Part M M  Access toand Use of Buildings 2004
(Access and Facilities for the Disabled) apply to housing. The N  Glazing materials and protection 1998 *
extension of Part M of cover dwellings from October 1999 was P Electrical Safety — Dwellings 2006 *
Regulation 7 — Material and Workmanship 1992 *

an important development. Significant requirements now apply to
for example downstairs toilets, level front door access, and corridor
and door widths. These requirements are summarised in Table XI.

2.05 Other statutory controls

The Underground Rooms Regulations, published by some local
authorities under the Housing Acts, cover lighting and ventilation
of basement habitable rooms.

Planning Authorities publish Local Plans, or Unitary Development
Plans, including standards for housing which are imposed through
development control. These cover such areas as housing density,
external design, car parking, and, in some cases, minimum room sizes.

Planning densities are normally expressed in habitable rooms per
hectare (or acre). The definition of habitable rooms is normally
taken to be all living rooms, bedrooms and dining kitchens (the
latter commonly only if more than 13 m?). Densities for new housing
commonly vary from around 150 habitable rooms per hectare (60

habitable rooms per acre) to 250 habitable rooms per hectare (100
habitable rooms per acre), 8.1, 8.2 and 8.3. Some authorities allow
higher densities for non-family housing, or for areas close to urban
centres or good transport links. There have been recent moves from
Central and Local Government to consider higher densities for
residential (and other) developments, particularly since publication
of the Urban Task Force report: ‘Towards an Urban Renaissance’ in
1999. External design generally covers minimum dimensions
between habitable rooms facing each other directly or obliquely,
and sizes of gardens and other external spaces, 8.4.

Car-parking requirements vary considerably between planning
authorities. Inner-city planners may require only one space per
house and less for a flat, but suburban areas may demand two or
more spaces per house. Visitors’ spaces need to be added at 10 to



8-8 Houses and flats

(=1~

150 sq. m
rear gardens

7N
=17
S A
TR
CF=+)

1

9m
fronltage

o
]

]
o/
[
A

Y/ Y AN

N
+ [ F

‘ L 37m

a plot depth from centre of road |

O,
N\H £
NIk
\\\\_
k\\"
N\

S

752,
|

— / 7)) roor avsons 5
I /// frontrgge
| 77 |
7

+_ 40m _*
plot depth from centre of square

CITTTICITT
[ ]

L

b

8.1 Notional housing layouts at 150 and 250 hr/ha based upon
typical houses of five habitable rooms. a Semi-detached houses
with in-curtilage car parking: 30 dwellings per hectare (12 per
acre); 150 habitable rooms per hectare (60 per acre). b Terraced
houses around an urban square: 50 dwellings per hectare (20 per
acre); 250 habitable rooms per hectare (100 per acre)
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8.2 Housing layout at 250 hr/ha (100 hr/acre) in a typical
urban location with open car-parking area

20 per cent. Some authorities at present allow considerable relaxa-
tion of their requirements for social housing, on the basis of lower
than average recorded car ownership. There is also a movement
towards ‘car free’ developments, for some sites that are particu-
larly well served by public transport.
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8.3 Housing layout at 150 hr/ha (60 hr/acre) in a suburban location

3 OTHER DESIGN DATA
Several important dimensions and spatial requirements are not
covered by statutory control.

3.01 Ceiling heights

These have not been covered by the Building Regulations since 1985,
as the DoE has decided that they do not significantly affect health and
. Despite this, the old standard of 2.3 m should still be considered
inimum reasonable ceiling height for domestic buildings. 2.4 m is
preferable, 8.5. For rooms in the roof, floor areas are calculated to
include only those parts where the ceiling height exceeds 1.5 m.

3.02 Staircase widths

These have not been included in part K of the Building Regulations
since 1992. For means of escape purposes, widths of staircases to
blocks of flats are covered in part B; but this does not cover the
majority of single family-houses. The movement of furniture
should be considered, and 800 mm should be the minimum reason-
able clear stair width in domestic building.

3.03 Kitchen units

Previous editions of this Handbook included detailed graphs on
comfortable heights for kitchen worktops, demonstrating that the
common standard height of 900 to 914 mm is too low for the majority
of both men and women. This height generally suits only women over
60. For the majority of women, worktops at 950 mm and sinktops at
975 mm are the most comfortable. For men, these heights can be
increased further. So for fixed kitchens used by both sexes of able-
bodied people, 950 to 975 mm is recommended. The use of lower
worktops, at 850 mm, for housing for the elderly is not recommended,
especially as ‘white goods’ will rarely fit underneath this height.

3.04 Space standards for housing in relation to people with
disabilities

There has been a gradual change in thinking in the last few years,
resulting in the current requirement that a// housing should be acces-
sible to people in wheelchairs, not least to permit them to visit friends
and relations. This should also permit people to remain in their
dwellings well into old age or infirmity, instead of having to move
to more accessible accommodation. The requirements are contained
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8.4 Typical planning standards. NB: Different planning authorities have widely differing minimum dimension requirements

not counted

in floor area 2300 minimum

1500 2400 preferred

D a]‘ane doorway clear width 800

Table X Key dimensional requirements for wheelchair and mobility housing:
recommended minima in millimetres

‘Wheelchair
housing

Mobility
housing

800 (Housing Corp.)
775 (Building Regs)
Level threshold maximum upstand 15 15
Internal doorway clear width 775, off 1200 750, off 1200
wide corridor wide corridor

775, off 1050
T wide corridor
2300 minimum  under beam 900, off 900
2400 preferred 2000 minimum wide corridor
2100 preferred Space to side of door 300 100-300
(on lock/latch side)
Corridor width 1200 900-1200
(with different door
widths — see above)
Turning-circle diameter 1500 -
8.5 Ceiling heights and rooms in the roof, no longer covered Space between Kitchen fittings 1500 1200
D : Bedroom width 3000 2800
by Bulldlng Regulallons Wheelchair storage 1200 x 700 -
(may overlap hall space)
Transfer space for WC:
. g . . front 1200 -
in the new Part M of the Building Regulations, parts 6-10, applying to diagonal 750 B
dwellings (see 2.04 above). Table XI summarises these standards. side 750 -
WC pan centre to adjacent wall 450 400

When planning dwellings for regular occupation by users of
wheelchairs or walking frames, it might be supposed that recom-
mended room areas would need to be augmented. This is not
necessarily always the case. Much more important are linear dimen-
sions across circulation areas and between fixed appliances or
obstructions. For this reason the planning of kitchens and bathrooms
is especially important. Ample guidance is given in Selwyn
Goldsmith’s Designing for the Disabled. The Wheelchair Housing
Design Guide, published in 1997 by Habinteg Housing Association
and HOME Housing Trust on behalf of the National Wheelchair
Housing Association Group, has been endorsed by the Housing
Corporation as the essential standard for wheelchair dwellings pro-
vided by Registered Social Landlords. A much-distilled summary of
some of the main requirements is given in Table X. These recom-
mendations will tend to lead to increases in the floor areas of kitchens
and bathrooms, and widths of circulation spaces, which may in turn
cause the overall dwelling area to exceed Parker Morris standards.
PM standards should therefore be considered the absolute minimum.

3.05 Lifetime Homes

A further recent initiative has been published and promoted by the
Joseph Rowntree Foundation, in their concept of ‘Lifetime
Homes’. The idea is to construct dwellings that can be more easily
adapted to cope with residents’ future disabilities, should these
arise. Such disabilities could be either temporary, such as resulting
from an accidental injury, or permanent, from accident or illness.
JRF’s recommendations take the form of 16 points covering the
planning and construction of new dwellings. These 16 points are
listed in Table XII. The standards for Lifetime Homes are not
mandatory, but they relate to the requirements now in Part M of
the Building Regulations, and in effect extend their scope, towards
the same ends of improving accessibility. Housing Associations
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Table XI Summary of key requirements for accessible general needs housing
from Building Regulations Approved Document M, 1999 edition

Table XII Lifetime Home standards, published by Joseph Rowntree
Foundation 1999 edition

Sections 6 to 10 apply to new dwellings

Section 6 Means of access to and into the dwelling

This section covers level, ramped ot stepped approach.

Level approach should be no steeper than 1:20

Ramped approach is allowed if the plot gradient exceeds 1:20, but not 1:15
Ramps must be min. 900 mm wide

Ramp flights no longer than 10 m at 1:15, or 5m at 1:12

Top and bottom landings min. 1.2m length

Stepped approach is allowed if the plot gradient exceeds 1:15

Steps must be min. 900 mm wide

Rise of flight between landings must not exceed 1.8 m

Top and bottom landings min. 900 mm

Suitable tread nosing profiles, and uniform rise of between 75 mm and 150 mm
Going of steps no less than 280 mm

Handrail to one side of steps with three or more risers, extending 300 mm at top
and bottom

Thresholds should be accessible

In exceptional circumstances (a stepped approach) a stepped threshold of max.
150 mm rise

External entrance door min. clear opening 775 mm

Section 7  Circulation within the entrance storey of the dwelling

This section covers internal corridor and door widths.

Corridors should be minimum width 900 mm to 1200 mm, depending on door widths
Corridors can be min. 750 mm opposite obstruction such as radiator, for no longer
than 2m

Door clear opening widths should be minimum as follows:

750 mm at end of 900 mm wide corridor

750 mm off 1200 mm wide corridor when approach not head-on

775 mm off 1050 mm wide corridor when approach not head-on

800 mm off 900 mm wide corridor when approach not head-on

In exceptional circumstances (severely sloping plots) steps are allowed within the
entrance storey. Such steps should be min. 900 mm wide, with handrails to both sides.

Section 8 Accessible switches and socket outlets in the dwelling

This section gives heights for fittings to assist people whose reach is restricted.
Switches and sockets in habitable rooms should be between 450 mm and 1200 mm
height above floor level.

Section 9 P ger lifts and ¢ stairs in blocks of flats

This section gives requirements on lift dimensions, and on stair dimensions
in blocks which do not have lifts.

Requirements for passenger lifts:

400 kg min. load capacity

1.5m x 1.5 m landings in front of entrances

Lift door clear opening 800 mm

Car min. width 900 mm and min. length 1250 mm

Controls between 900 mm and 1200 mm above floor level.

Requirements for common stairs in blocks of flats without a lift:
Contrasting brightness step nosings

Suitable step nosing profiles (illustrated in the Approved Document)

Step max. rise 170 mm; max. going 250 mm

Non open risers

Continuous handrail on both sides of flights of more than 2 steps, extending
300 mm onto landings.

Section 10 'WC provision in the entrance storey of the dwelling

This section requires a WC on the entrance floor of any dwelling, and gives
dimensional guidance.

If there is a habitable room on the entrance floor, there should be a WC on that floor.
WC door should open outward, and opening should overlap WC pan by 250 mm
Door widths should observe the measurements described in Section 7 (with clear
opening widths in accordance with Table 4 of the Approved Document)

In a front access WC, compartment should be 1000 mm wide (or min. 900 mm wide)
In an oblique access WC, compartment should be 900 mm wide (or min. 850 mm wide)
Transfer space 750 mm deep should be provided in front of WC.

are increasingly adopting Lifetime Homes as part of their design
briefs, and there are signs that Local Authority planning depart-
ments are also starting to ask for them, at least for a proportion of
new dwellings.

4 SINGLE FAMILY HOUSES

4.01

There is now a large consensus that families with children should be
housed at ground level in single-family houses, or in ground-floor
flats or ground- and first-floor maisonettes with direct entrances. It is
not just that children need private gardens. Equally, if not more
importantly, the shared entrances, staircases and corridors in blocks
of flats, and the external spaces around them, have proved to be

Access

1 Where there is car parking adjacent to the home, it should be capable of
enlargement to 3.3 m width.

2 The distance from the car parking space to the home should be kept to a
minimum, and should be level or gently sloping.

3 The approach to all entrances should be level or gently sloping. (Building
Regulations Approved Document M gives guidance on dimensions and gradients.)

4 All entrances should be illuminated, and have level access over the threshold
(max. upstand 15 mm), and the main entrance should be covered.

5 Communal stairs should provide easy access. (Building Regulations Approved
Document M gives dimensional guidance.)

Where homes are reached by a lift, it should be fully wheelchair accessible

(min. lift car dimensions 1100 mm x 1400 mm)

Inside the home

6 The width of the doorways and hallways should conform to a table of
recommendations. This is the same as the requirements in Building
Regulations Approved Document M (see Table XI), except that doors opening
off 900 mm wide corridors should be 900 mm clear opening width.

7 There should be space for turning a wheelchair in dining areas and living
rooms, and adequate circulation space for wheelchair users elsewhere. A turning
circle of 1500 mm diameter or a 1700 mm x 1400 mm ellipse is required.

8 The living room should be at entrance level.

9 In houses of two or more storeys, there should be space on the ground
floor that could be used as a convenient bed space.

10 There should be a wheelchair accessible ground floor WC, with drainage
provision to allow a shower to be fitted in the future. In dwellings with three or
more bedrooms, or on one level, the WC should be fully accessible, i.e.
with space for side transfer from a wheelchair with the door closed, and
1100 mm clear space in front of the WC.

11 Walls in bathrooms and toilets should be capable of taking adaptations such as
handrails. Wall reinforcement should be located between 300 mm and 1500 mm
from the floor.

12 The design should incorporate provision for a future stair lift, and a suitably identified
space for a through-the-floor lift from the ground to the first floor, for example to a
bedroom next to the bathroom. The stairs should be min. 900 mm clear width.

13 The design should provide for a reasonable route for a potential hoist from a
main bedroom to the bathroom.

14 The bathroom should be designed to allow ease of access to the bath, WC
and wash basin. There should be sufficient space for a wheelchair user to use
the bathroom.

Fixtures and fittings

iving room window glazing should begin at 800 mm height or lower, and
a indows should be easy to open/operate.

16  Switches, sockets, ventilation and service controls should be at a height usable by
all (i.e. between 450 mm and 1200 mm above floor level). This applies to all rooms.

largely incompatible with family life. This is especially true in the
public sector, where the resources to overcome the management and
maintenance problems of communal areas are very limited.

4.02 Orientation and gardens
The relationship between the single-family dwelling and the adja-
cent public domain (i.e. the highway, the street, court, or — much
less satisfactorily — the footpath) should be as clear and simple as
possible. A private front garden, with front gate and front path
leading to the front door, and with minimum depth of 2 to 3 m has
proven benefits as defensible space, as promulgated by Oscar
Newman and Alice Coleman. This is not to say that successful
houses have not been built with no front garden, and the front door
opening directly, or via an inset porch, from the public pavement.
There are many thousands of quite satisfactory houses planned like
this in the Victorian inner cities; but in these cases the pavement is
clearly part of the publicly maintained highway. When there is an
intervening ‘confused’ space that is neither public nor private but
needs to be communally managed, this is rarely satisfactory, and
often leads to tangible neglect. Similarly, rear gardens benefit from
simplicity and clarity of relationship to the house and of enclosure.
Communal space is best kept to a minimum or omitted altogether.
Such is the concern about security these days that opinion is
generally against any provision of rear access, especially from
unsupervised rear pathways, even when these are of practical
convenience, such as in uninterrupted terraces.

Orientation of the dwelling for best sunlight is probably taken
less seriously now than twenty years ago, and should not normally



take precedence over achieving simple clear relationships of
private and public domains. However, within the dwelling it
should normally be possible to arrange for one of the two day
rooms (living room or dining kitchen) to get direct sunlight for a
large part of the day. It is preferable for one day room to face the
front permitting supervision of the street; and for the other to face
the rear giving direct garden access. Another factor is the poten-
tial for passive solar gain in the winter through the simple
expedient of larger double-glazed windows on the southern
elevation.

4.03 Height

Although the majority of family houses are of two storeys, three
storeys can be appropriate in urban areas. The expense of building
taller is usually more than compensated for by savings in foundations
and roofs, making this an economical type. Four-storey houses, how-
ever, are difficult to plan, because of the need for an alternative
escape route from the upper floors (Building Regulations Part B1).
Mutual escape is normally provided between adjacent houses via
adjoining rooms or balconies; but this leads to potential security risks.

4.04 Frontage widths

Because of the costs of providing roads and services infrastructure,
there is often pressure to build narrow-frontage houses — especially
in urban areas. Anything less than 5.0 m width can be considered

double bedroom

kitchen

living room
15.8
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narrow frontage. Although reasonably satisfactory houses have
been built with frontages of 4.0 m or even 3.5 m, the stresses on
internal planning start to build up below approximately 4.5m.
A reasonable minimum could be taken to be 4.25m frontage.
Below this width, rear gardens also become apologetic. 8.6
shows a five-person, three bedroom, three-storey terrace house
with a 4.5 m frontage.

Taking 5.0 m as the normal terrace house frontage, 8.7 shows a
two-bedroom, four-person, two-storey house; 8.8 a three-bedroom,
five-person, two-storey house; 8.9 shows a four-bedroom, seven-
person, two-storey house.

4.05 Internal planning

Opinions continue to differ over the relative positions of living
room and kitchen, and therefore no recommendation is given
here as to whether the kitchen is best at the front or the back.
It is, however, rarely satisfactory for the only access to the rear
garden to be via the living room: in fact Parker Morris ruled this
out. In narrow-frontage houses where the living room needs to
occupy most of the full width of the front of the house, the dining
kitchen will therefore tend to be at the rear, where it can provide
a route to the garden. In three-storey houses this sometimes
works well in combination with a front living room at first-
floor level as in 8.7. Rooms can then be full width, and offer
good outlook and supervision to both front and rear, as well as

single
bedroom
7.7

double bedroom
14.3

8.6 A five-person, three-bedroom three-storey terrace house with a 4.5 m frontage of 1 7m’. a Ground oor; b First floor; ¢ Second floor
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8.7 A two-bedroom, four-person, two-storey terrace house of 79 m’.
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Architects: PRP Architects. a Ground-floor plan with

kitchen/diner; b Alternative ground floor with living/dining room; ¢ First-floor plan
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8.8 A three-bedroom, five-person, two-storey terrace house of 85.9m?. Architects: PRP Architects. a Ground-floor plan with
kitchen/diner; b Ground-floor plan with living/dining room; ¢ First-floor plan
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8.9 Seven-person four-bedroom terrace house of 111 m*
to NHF standards. Architects: PRP Architects

benefiting from sunlight with almost any orientation. 8.10 shows
a seven-person semi-detached or end-of-terrace house; this
achieves a full-width ground-floor front room by placing the
entrance in the side wall.

4.06 Living/dining versus kitchen/diner

Several of the examples shown in this chapter give alternative
ground-floor plans with the dining space in either the living room
or the kitchen; also the possibility of opening the two spaces into one.

4.07 The main bathroom
This should preferably be located on the floor with the most bed-
rooms. In three-storey houses this might be the first or the second

floor. A ground-floor WC is now a requirement in all family houses,
however small. Although there is no longer a legal prohibition of
WCs opening directly from kitchens, this arrangement is
not normally either popular or advised. An exception might some-
times be a utility room containing a WC and forming the route to the
garden. WCs must always have a handbasin (Building Regulations).
In larger family houses with four or more bedrooms, a second bath-
room, or shower room, is recommended. This can be useful in three-
storey houses, as it can mean having a WC on each floor. One bathroom
or shower room can be en-suite with the main bedroom; however, this
has not normally been considered to be appropriate in social housing.
arker Morris standards for WCs were not especially generous, and

have been overtaken by the new requirment for an entrance level WC.

4.08 Storage
Where Parker Morris scored highly was in specifying good standards
for storage. This has proved popular, and with people becoming more
acquisitive all the time, real needs for storage space are increasing.
General storage space is laid down in PM standards, over and above
net floor space (see Table II). PM was specific that a large part
(minimum 2.5 m?) of the general storage space should be at ground
level. All of it should normally be accessible from circulation areas
rather than from rooms. It was not intended that the loft space should
count, as this is not normally conveniently accessible (though a good-
quality loft ladder will make it more so) and trussed rafter construction
makes the space much less usable. Having said this, boarding to at
least part of the loft will create valuable extra storage space for light
objects such as empty packing cases, etc.

In addition to general storage space, Parker Morris stipulated the
following storage spaces, included in the net floor area of the dwelling:

1 Space for hanging outdoor clothes in the entrance hall

2 Space for a pram (1400 x 700) in houses for three persons or more

3 Linen cupboard: 0.6 m*

4 Kitchen storage: 2.3 m? (Parker Morris stipulated that part of this
should be in a ventilated ‘cool’ cupboard, but this is less neces-
sary now that virtually all households possess a refrigerator).

Bedroom cupboards such as built-in wardrobes were not stipulated.
These can be valuable especially for low-income families; however,
they need to be carefully planned in order to prevent them making
the bedrooms less furnishable. If provided, built-in wardrobes also
come out of the net floor space, and do not count towards general
storage space. The figures in Table II should not include dustbin
stores or spaces (which should be at the front of single-family
houses), fuel stores if these are required, nor any space within a
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8.10 Seven-person four-bedroom house of 118.5m”. Architects: PRP Architects. a Ground floor; b First floor; ¢ Second floor

store which is needed for through access, such as to get to the rear of
a single-access house. For this purpose Parker Morris stipulated a
700 mm width. Space in an integral or adjoining garage over and
above 12.0m? can count towards general storage space.

4.09 Stair configuration

Although the Building Regulations do not rule out winders pro-
vided certain minimum dimensions are met, winders are
intrinsically less easily negotiated and more hazardous, especially
for young children and older people. It is important that large

wardrobes and other furniture can be taken up and down the sm a

This needs to be carefully planned for, especially in three-st
houses, where the soffit of the upper flight can restrict the head
height over the lower flight, and winders make the problems worse.

4.10 External design

Refuse storage space is almost always needed at the front of the
house, 8.11. This can be over-designed, and there are many examples
of ugly dustbins concealed inside even more ugly bin enclosures —
sometimes little temples which make an inappropriate celebration
out of storing refuse, with intricate and flimsy doors, hinges and
catches that hardly survive the first visit by the dustman. The loca-
tion for the dustbins or wheelybin needs to be clearly identified, for
example by partial enclosure or change of paving surface. It needs
to be close to the highway, the front gate and path, and not too far
from the front or kitchen door. It should not be where smells would
cause a problem, such as immediately under the window of a
habitable room. It should always be copiously ventilated, and
from this point of view the best form of enclosure is none at all.

terraced
house
(shown 5 m wide)

~

meter p— -
boxes — | J [EE fence wall
o or railings
700]900{|" " -
1200 ¢~ L 800-1300 tall

hard-standing  gate soft planting strip
for bins, with behind fence,
with robust latch wall or railings
paving

8.11 Front garden of a terraced house showing refuse storage

Meter positions can sometimes be integrated with that of dust-
bins, so that one can partially mask the other. This is more the case
now that the service companies increasingly ask for external or
externally readable meters.

External enclosure by fences, walls or railings can dramatically
influence the look of a housing development. The function of a front
garden enclosure is different from that of the rear garden, and this
should be reflected in the design, 8.11. Front fences, railings or walls
should allow easy visual surveillance, both ways. A height of
between 800mm and 1300 mm is usually appropriate, and it is
useful if the enclosure can be seen through below this level, but

gnot let dogs through. Thus railings and paling fences score over

s. Front gates should be of roughly the same height. A closed
gate effectively excludes dogs and makes a defensible space feel
rather more so; but gates, gate posts and catches need to be sturdy and
carefully designed. Probably a majority of existing front gates do not
shut properly, because of historical movement of the posts.

Enclosure of rear gardens is simpler. An impermeable wall or
fence of approximately 1.8 m height is normally recommended at
the far end. The side (party fence) enclosures can be reduced to
approximately 1.2 m. Most people seem to welcome some garden-
to-garden contact with their neighbours, though not immediately
next to the house, where a greater height is preferred. If gates are
provided in rear garden walls or fences, these should be full height
(at least 1.8 m) and lockable with security grade dead locks. Where
against public or communal spaces, the security of rear fences and
garden walls can be improved by the addition of timber trellis on
top; between 450 mm and 600 mm in extra height.

5 PURPOSE-BUILT FLATS

5.01
A block of flats nearly always involves shared entrances, stairs, land-
ings, balconies or lobbies, and often one or more lifts. It is these that
make flats more difficult to manage, because someone has to clean
and look after these common spaces. These features tend to make flats
unsuitable for families with children, as already said above. Flats
should therefore normally be considered only for single people and
childless couples, In many developments, one would expect most flats
to be single-bedroom, with a lesser number of double-bedroom. The
latter can be popular with couples whose children have grown up, or
are just being born; and with other smaller households.

The common areas and facilities become exponentially more
difficult to manage with increasing numbers of flats in the block.
Small blocks of four or six flats are easier to manage than those
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where the numbers get into double figures. Shared systems such as
entryphones rely upon responsible behaviour; this is more achiev-
able with a small number of households who know each other.

5.02 Height of blocks

Parker Morris stipulated the maximum walk-up to a flat front door to
be two storeys. Although the Housing Corporation no longer rules
out four-storey blocks without lifts, these are on the limit of accept-
ability. For five storeys and above, a lift is essential (although —
despite expectations — the new Part M of the Building Regulations
does not make the provision of lifts a legal requirement).

5.03 Common stairs, corridors and balconies
Essential criteria for common parts of blocks of flats are laid down
clearly in the Building Regulations Part B1 and in BS 5588 Part 1.
Direct entry to flats is permitted without intervening lobbies in low
blocks (up to four storeys) with no more than two flats per floor if
the entrance halls within the flat are fire-protected routes with fire
doors and door closers. If lobbies are provided, then within small
flats (less than 9 m maximum travel distance from the furthest
point in the flat to the front door) a protected route is not stipulated.
Common, or semi-public, staircases are usually best located at
the front of the block, where the stair windows can look over the
highway or public domain, rather than over private gardens pro-
vided for the ground-floor flats.

5.04 Stacking of similar rooms
All party floors have to provide sound insulation; but the levels of
insulation that are mandatory cannot prevent all noise nuisance,
and it is best if similar rooms are stacked one above the other. The
worst combination is one flat’s living room directly above an
flat’s bedroom.

5.05 Configuration of rooms around the common stairs

The minimum levels of sound insulation specified in the Building
Regulations between all habitable rooms in flats and the common
parts of the block are less than fully satisfactory. It is preferable
therefore to situate bedrooms away from the common stairs 8.12;
and particularly, well away from any liftshaft.

It is usually preferable to plan day rooms at the front and bed-
rooms at the quieter rear, perhaps alongside the kitchen. There are
however, many examples of small blocks of flats with bedrooms at
the front alongside the stairs, and living rooms at the rear. The
banal reason for this is that the bedrooms are narrower than the
living rooms which make use of the extra width behind the stairs.
This plan form combines the worst exposure of the bedrooms to
noise nuisance from the common stairs with the least satisfactory
orientation of day and night rooms.
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8.12 Small block of one-bedroom, two-person flats, bedrooms
located away from stairs. Each flat 52 m*. Lobbies between
stairs and flats are required in larger blocks
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5.06 Balcony access

This is no longer common, having been largely discredited by the
social failures of much of the deck-access medium-rise local
authority housing built in the 1960s and 1970s. However, some
of the smaller self-contained balcony access flat blocks built
between the wars have proved quite satisfactory in long-term use.
Open-air balconies can sometimes avoid the squalor associated
with wholly internal common circulation areas, but they can also
enable the planning of large extended blocks, with too many flats
using a single entrance and stair. This should be resisted.

A problem with balcony access flats is the dual aspect; some
windows are directly onto the balcony. These are not popular,
owing to lack of privacy and the security risks. Kitchens and
bathrooms tend to be placed on the balcony side, but residents
dislike strangers passing close to their kitchen sinks.

5.07 Lifts

In blocks of flats these should always be capable of taking a wheel-
chair; preferably an eight-person lift as defined by BS 5655 (see
Chapter 5). The new Part M of the Building Regulation does however
allow rather smaller lift car dimensions, equating to a five person lift.
A thirteen-person lift should also be capable of taking a horizontal
stretcher. Lifts in medium-rise flat blocks have become rather easier
to plan, using hydraulic lifts with pump rooms at or near the base, as
opposed to electric lifts with motor rooms at the top. Hydraulic pump
rooms can be very compact and flexibly positioned, as shown in 5.3.
Also refer to 5.6 for dimensions for an electric traction lift.

5.08 Refuse
This is always a problem with flats. Traditionally, public sector
housing has used chutes. These cause a noise nuisance, tend to get
blocked, and the inlet points can become particularly unsavoury.
tionally, the chambers at the base of the chutes, with paladins
or skips, collect overflowing rubbish, vermin, and general mess
and squalor. If blocks of flats can be kept small (up to six or eight
flats) then it is quite possible to provide a discreet but easily
accessible area containing a separate rubbish bin for each flat,
clearly and individually marked, 8.13.

For large or tall blocks, there is little alternative to refuse chutes —
in fact, they are required under the Building Regulations for blocks
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8.13 External planning for typical three-storey block of ten
flats showing refuse storage



of more than five storeys. The base area needs to be carefully
designed, with robust and easily cleaned surfaces, good access for
cleaning and copious ventilation.

5.09 External areas

Unless there is a very competent management regime, shared
external areas should be minimised or abolished. Clearly the latter
is not entirely possible, as access is needed to the common front
door. The route to this entrance should be as simple as possible:
broad and short. Areas to the sides of this access can be given to the
ground-floor flats as front gardens; and these will be much more
successful if these flats have separate front doors independent of
the common entrance. Similarly, the best use for the ground behind
the block is normally as rear gardens for the ground-floor flats.
Communal gardens sound good but rarely work, unless there is an
exemplary system of management by residents’ association or
landlord. (As residents of Georgian squares know, this does not
come cheap!) External space for upper-floor flats is often provided
by private balconies. The enclosure of front and rear gardens to
ground-floor flats should be similar to that for single-family houses
(see para 4.09). The shared approach to the main entrance door
should be treated rather differently. If there is no unallocated
garden space there will, naturally, be no fencing except on either
side of this approach.

If there is any soft landscaping along the shared approach route,
it needs to be carefully planned to withstand rather less tender
loving care than in private gardens. If flanked by well cared-for
private gardens, then the common approach path is best left as
good quality hard landscaping and paving.

6 HOUSE CONVERSIONS

6.01

The conversion of large houses into self-contained flats in the 1QS
and 1980s used to be the stock-in-trade of inner city housing associa-
tions, as well as private developers. There is evidence of a falling off
of this type of rehabilitation project, partly because of a gradual shift
in demand, but also because housing associations have been turning
more towards new-build schemes since the Housing Act 1988.

6.02 Planning

Splitting up a single-family house involves creating at least one
new dwelling, and thereby constitutes ‘Development’ under the
Planning Acts. Unlike extending a single-family house by an
allowed percentage of its volume, this is not ‘Permitted
Development’, as defined by the General Development Order and
its various amendments. Therefore house conversions require plan-
ning permission, and this allows planning authorities to control this
type of development if they feel that it is eroding the balance of
single-family houses in the district.

Houses that are statutorily listed have more onerous constraints;
for example, requiring Listed Building Consents for any demoli-
tion (however small). Certain restraints also apply to all properties
within Conservation Areas, possibly depending on what Article 4
directions have been approved. Conservation Area Approval is no
longer required for a small amount of demolition, such as of an
outhouse; but a proposal of this nature might well lead to a spot-
listing, when a Listed Building Consent would then be required. In
many of these cases the planning authority and/or English Heritage
may then get very involved in detailed design and aesthetics.

This introduces the first discipline when dealing with an existing
house, which is to respect its existing qualities and character.
A natural conversion should aim to keep well-proportioned
rooms intact wherever possible. This commonly means at least
the main front rooms at ground- and first-floor levels. Avoid
boxed-in lobbies in the corners of previously good rooms: they
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can make nonsense of original decorative elements such as cor-
nices and picture rails, and also make the rooms more difficult to
furnish. Another implicit aspect of natural conversions is the aim to
keep similar rooms stacked over each other. Day rooms of one flat
should not be planned over bedrooms of another flat; and bath-
rooms and kitchens are best stacked, thereby simplifying drainage
and plumbing.

The same considerations about accommodation for families with
children apply as for new-build. Family dwellings should be at
ground and/or basement level, or at least have direct street entry
and garden access. This will usually mean only one large unit in the
conversion of a house, with one or more smaller units (preferably
one-bedroom) over it. In an understandable wish to reduce the
common areas, many conversions have been built the ‘wrong
way up’ with a large unit over a one-bedroom flat at ground-floor
level. This is unsatisfactory, especially in social housing. Family
life is noisy, and does not fit well over single people or couples.

Having said this it should be the aim to abolish or minimise
common areas and stairs wherever possible, as these often cause
continuing management problems. New external stairs may be
added in some cases to achieve the objective of a separate direct
entrance for each dwelling.

6.03 Building Regulations
Creating new dwellings constitutes building work and is controlled
by the Building Regulations. Most of the same parts (see Table I1X)
apply to conversions as to new-build. The main exception is Part L,
in recognition of the fact that it may not be reasonably possible to
add thermal insulation to all elements of the existing fabric to the
standards required for new buildings.

Some elements such as top-floor ceilings, though, are quite
simple to insulate, and could be upgraded to a higher level than
equjred for new-build to compensate for not insulating the walls.

al insulation can also often be added to the walls of rear

extensions, where there is a greater proportion of exposed wall
surface to floor area, and decorative features, which would be lost,
are absent. The replanning of rear parts of the house to provide new
service rooms may also give opportunities to add insulating linings.
Also worth considering (subject to planning restrictions) is external
insulation, as this can theoretically give a better thermal perfor-
mance and reduces cold bridging. Parts B1 (Means of Escape) and
E (Resistance to the Passage of Sound) apply to conversions as for
new-build, and can impose significant requirements.

6.04 Loft conversions

If habitable rooms are converted out of loft space, the resulting floor
area is measured over those parts that are more than 1.5m high.
A two-storey house is covered by Part Bl of the Building
Regulations only for escape from upper floor windows. However,
when its loft is converted, extra requirements of Part B1 come into
force.

Under Part K, alternating-tread stairs are specifically allowed up
to single rooms and bathrooms in a loft. Despite this, there are
considerable reservations about the safety of alternating-tread
stairs, and they are not recommended, especially in social housing.
A reasonable width for a staircase leading to a single habitable
room in a loft is 800 mm, with a minimum of 700 mm.

6.05 External areas

Similar considerations apply as to purpose-built flats. The best
answer is often the simplest: to give both front and rear gardens
to the lowest dwelling, which is likely to be the largest. Balconies
to upper-floor units are less likely to be feasible than with new-
build, unless a low rear extension provides an opportunity for a
roof terrace. Some planning authorities deprecate these as prejudi-
cing the privacy of neighbouring gardens. In cases of detached,
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semidetached and end-of-terrace properties with easy access to the
rear, plots for the upper flats can be provided by dividing the rear
garden. There are also examples where first floor flats have been
given access by means of external stairs. There is however evi-
dence that small subdivided rear gardens can lead to neglect,
because residents feel less well ‘connected’ to them.

7 ACCOMMODATION FOR SINGLE PEOPLE

7.01
In DoE Design Bulletin DB29 Housing single people, published in
1975, a distinction was drawn between the space requirement for
middle-aged permanent residents and for young mobile workers.
This led to a recommendation for small (25 m2) bedsitting room
flats for the latter category. The trouble is young mobile tenants
turn into middle-aged permanent ones quicker than housing man-
agers can respond. This has resulted in a great degree of
dissatisfaction with bed-sit flats for single people.

The four principal types of accommodation provided for single
people are:

® Self-contained one-bedroom flats, for which Parker Morris stan-
dards are recommended without change

® Cluster flats providing a number of bedsitting rooms for indivi-
duals, with shared dining kitchens, living rooms and sanitary
facilities, 8.14, and

® Sheltered housing for elderly single people (see para 8 below)

® That which is suitable for students, nurses, etc.

7.02 Cluster flats
Because of the space needed for the individual bedsitting rooms,
the floor areas for cluster flats should be rather greater than for the
equivalent size of a general needs household, for three-person
and larger (see Table XIII).

Even more than with Parker Morris general needs housing,
storage space is important for single persons sharing a dwelling.

Table XIII Housing for single people from DB29

Numbers of single 1 2 3 4 Each
people sharing additional
person
Minimum areas (including
storage) in:
single-storey houses 33m?>  485m’ 65m> 85m?> 20m?
houses more than 1 storey 90 m?
flats 325m? 47.5m® 65m>  85m*>  20m’
maisonettes 90 m?
Personal storage 3m? 6m> 9m*  12m’ 3m?
including shelves or drawers
with area not less than: 2m? 4m? 6m? 8 m? 2m?
Dwelling storage 05m® 05m® 05m® 05m’
including shelves or drawers
with area not less than: 08m’ 08m’> 0.8m> 0.8m’
Kitchen storage 14m* 21m® 28m® 35m’ 0.7m’
including shelves or drawers
with area not less than: 5m’ 7m? 9m? 11 m? 2m?
Electric socket outlets 9 12 15 18 3
Bath or shower 1 1 1 1
Washbasin 1 1 1 2
WC separate 1" 1" 1 2"

“one may be in the bathroom.

distinguishing between that for individuals and that for the dwell-
ing as a whole (see Table XIII). The minimum area for the
individual bedsitting rooms within a cluster flat was not laid
down in DB29, and does not equate directly with any classifica-
tion in Table IV. A minimum bedsitting room is 12m?, the
recommended size for a medium to long-stay resident is 15 m?,
and a washbasin should be provided in each.

i{s
lD aW Common rooms

Where these are provided, the areas should be at least 20 m? for the
first 25 persons (young mobile) plus 0.4m?> for each additional

DB29 therefore laid down minimum storage spaces, person. However, it is now less common to provide common
dining/ [ dining/ L’/\J s
bed-sit bed-sit bed-sit kitchen kitchen B bed-sit bed-sit bed-sit
12.1sgq.m |} 12 sq.m 12sq.m § 10.5sq.m 10.5sq.m 12 sq.m 12 sq.m 12.1 sq.m
= lift —_—
{ bath
tore store store store, bath
bath
hall : hall
dining/ dining/
kitchen store, store kitchen
10.4 sq.m 'store store’ 10.4 sq.m
17
bath E bath
bed-sit bed-sit bed-sit g::z'ggg El't"c';g; bed-sit  J bed-sit bed-sit
12.8 sq.m »13.3 sqg.m § 13.3sq.m 10.5 sq.m ‘ 10.5 sq.m 13.3sq.m § 13.3sq.m 12.8 sq.m
common
stairs ===

8.14 First floor of a block containing six flats of 51 m°, each with two bed-sitting rooms for single people sharing (see 8.15 and 8.17

for other floors of this block)



rooms, as schemes tend to consist of self-contained flats, either for
one-person households, or of clusters, who share integral day
rooms. There is one exception that should be noted.

7.04 Foyers

A concept introduced from France in the early 1990s is the foyer,
consisting of a complex containing accommodation for young
single people either in one-person flats or more usually a number
of cluster flats, or a mixture of the two types. It also includes
substantial training and other facilities such as cafeterias, laundries
and common rooms. To make it economically feasible, a foyer
may need to house about 100 young people. Although successful
in France, it is still too early to assess how well foyers work
in the UK.

8 SHELTERED HOUSING

8.01

The design standards for accommodation specially designed for
elderly people were first set down in the forms of Category I and
Category 2 in MLHG Circular 82/69. This did not refer to
sheltered housing, which is the name now generally employed
for separate flats or bungalows for the elderly within a scheme
that also has shared facilities such as common rooms and a
warden.

8.02

The standards in Circular 82/69 were mandatory for publicly funded
sheltered housing schemes from 1969 until the parallel demise of
Parker Morris in the early 1980s. The circular has now been with-
drawn, but the standards in its Appendix 1 remain a reasonable guide

to what should normally be included in a sheltered scheme. Thm a

exception is the small one-person grouped flatlets, which
proved neither popular nor suitable for elderly people.

8.03

The Housing Corporation, in its Scheme Development Standards
for Housing Associations, continues to define sheltered housing as
Category 1 and Category 2, or frail elderly. These Standards
require most of the facilities listed in Circular 82/69, but give
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Table XIV Sheltered housing for the elderly Minimum floor areas in m?
from Circular 82/69. Mandatory for publicly funded schemes from 1969
until 1981
No. of persons Net area General Total
(bedspaces) storage area
Category | bungalows 1 30.0 3.0 33.0
2 44.5 4.0 48.5
Category 1 flats 1 30.0 2.6 32.6
2 44.5 3.0 47.5
Category 2 ‘flatlets’ 1 28.1 1.9 30.0
2 39.0 25 41.5

Notes:

1 Category 1 standards were the same as in Parker Morris, Table II.

2 In Category 1 bungalows no more than 1.5 m? of general storage space should
be outside the dwelling. In Category 1 flats, all should be inside.

3 In Category 2 flatlets for one person, up to 0.8 m> of the general storage space may be
outside the flatlet in internal communal storage; in two person flats, up to 1.2m”.

4 The Circular recommended caution in providing a bath in a one-person flatlet.

It suggested a very short 1350 mm bath. This excessive caution was probably
misplaced.

5 The Circular also recommended smaller ‘grouped flatlets’ for single persons
with bedsitting rooms and small kitchens sharing a bathroom. These proved
neither popular nor suitable and the Housing Corporation now requires every flat
to be self-contained with its own bath or shower.

no space standards. The following guidance is taken from
Circular 82/69 (Tables XIV and XV) and from the Housing
Corporation current Standards (Table V).

8.04 Category 1
It will be seen from Tables XIV and XV that Category 1 dwellings
need not be radically different from general needs one- and two-
person units, 8.15. The minimum recommended floor areas (Table
XIV) are identical to Parker Morris equivalents (Table II). The
main additional requirements concern access (maximum of one
y up enclosed stairs with a gentle pitch unless a lift is pro-
vided), full central heating (which should be universal in any case),
and baths suitable for the potentially infirm.

The stipulation of short (1550 mm long) baths, previously made
by the Housing Corporation, is questioned by some physiothera-
pists. Nowadays many types of special baths are available, some
with mechanically assisted immersion. Some of these are based on
normal domestic sizes, of approximately 1700 x 700 mm, and are
designed to replace ordinary baths without much difficulty.

s .~ - &7 et ~,
T 1 r 1T_ i ;! 5
dining/ dining/ ,/\‘
kitchen kitchen
bedroom bedroom { living room 8.6 sq.m 8.6 sq.m living room § bedroom bedroom
121sqm|f 124 sqm || 13 sq.m 13 sq.m 124 sq.m |} 12.1 sq.m
§
t bathroom bathroom t
S hal hall > cf|stor
ath Ztore bath
I f hall hall lobby lobby hall hall
dining/ dining/
kitchen store hal E’ hall store kitchen
10.4 sq.m a a t 10.4 sq.m
d store bathroom bathroom = d
living room }{ bedroom living room - dining/ living room g bedroom living room
12.8 sq.m 13.5sq.m | 14.5sq.m dining/ Kitchen 14.5 sq.m 13.5sq.m 12.8 sq.m
kitchen 8
8.9 sq.m | J common sq.m
stairs

8.15 Second floor of same block as 8.14 with six on-bedroom category I sheltered flats of 51 n’. The third floor is similar
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Table XV Sheltered housing for the elderly Minimum standards from Circular 82/69 for plans, fittings and facilities. Mandatory for publicly funded

schemes from 1969 until 1981

1 Plan arrangements

(a) enclosed staircases

(b) maximum climb of 1 storey, without a lift

(¢) 2 lifts, and all access enclosed, if more than 4 storeys high

(d) convenient, covered and lit access to refuse storage

(e) entrance lobbies or halls with clothes hanging space

(f) kitchens should provide unbroken sequence:
worktop/cooker/worktop/sink/draining board

(g) in 2- and 3-person dwelling; space in kitchen for 2 persons to eat

2 Furniture
Plans should be able satisfactorily to accommodate the following:

(a) Kitchen in Category 1, a small table

(b) Living small dining table and chairs
room 2 easy chairs, or | settee and 1 chair
TV set
small table
reasonable quantity of other possessions, e.g. bookcase
(c) Bedroom single bed
(single) bedside table

small dressing table and chair

built-in cupboard 600 mm wide, or space for single wardrobe
2 single beds (or double bed alternative)

2 bedside tables

small chest of drawers

small dressing table and chair

built-in cupboard 1200 mm wide, or space for a double
wardrobe

same as single bedroom

(d) Bedroom
(double)

(e) Bed recess

3 Kitchen fitments

(a) Storage capacity minimum 1.7 m? including refrigerator minimum capacity

0.07 m? or space for a refrigerator, and a broom cupboard.
Fittings measured overall for depth and width, and from underside of

worktop to top of plinth for height. Maximum height of worktops 850 mm.
(Note: this is no longer recommended, see sections above.)

(b) In Category 2 flatlets; a gas or electric cooker, adapted for safe use by
elderly people.

4 Linen cupboard
(a) storage capacity 0.4 m>

(b) at least 2 shelves, at minimum height 300 mm, and maximum height D aw

1520 mm.

5 Electric socket outlets
(a) Kitchen 4
(b) Living room 3
(c) Bedroom 2
(d) Hall or lobby 1
(e) Bedsitting room 5

(These standards would now be considered low, but would be roughly
appropriate if each number represented a double socket.)

6 Space heating
(a) The installation should be able to maintain:
flats and communal rooms (if provided) at 21°C
circulation areas in Category 2 schemes at 15.6°C
when outside temperature is —1°C
(b) The temperature should be controllable by the resident.

It would be normal for a larger Category 1 scheme to include a
number of two-bedroom units, which should be to Parker Morris
three- or four-person size. Category 1 dwellings tend to follow
certain recognised patterns:

1 Small two-storey blocks of flats, containing, for example, from
four to eight dwellings

2 The lower two storeys of a general needs block of flats, up to
four storeys tall, without lifts. (This can conflict with the policy
of putting family housing at ground-floor level.)

3 A group of bungalows, perhaps forming part of a larger sheltered
scheme.

8.05 Category 2

These dwellings are more clearly distinguished from general needs
housing by their need to be grouped in a single scheme or block. The
size of the scheme will be constrained by the the requirement for a
resident warden in his or her own dwelling on the site. It will need to

7 Bathrooms

(a) Baths should be flat bottomed and short (1550 mm) to prevent an elderly
person becoming competely immersed. (Note: this guidance on short baths
is not agreed with by all occupational therapists.)

(b)  All baths and WCs should have at least one hand-hold in a convenient position.

(c) Doors to bathrooms should open outwards and have locks openable from
outside in an emergency.

(d) One in four bathrooms may be replaced by a shower room. The shower
compartment floor should be non-slip and free of hazards, with a secure
hand-hold and wall-mounted seat. The hot water should be thermostatically
controllable to a maximum 49°C, with a height adjustable outlet.

(Note: All Category 1 and 2 flats should now be provided with a full bathroom,
with WC, washbasin and bath or shower.)

8 Communal facilities for Category 1 schemes
Common rooms (e.g. lounge, TV room, workshop or hobbies room) are optional in
Category 1 schemes. If they are included, then the following should be provided:

(a) floor area 0.95 m* per resident

(b) short route from the dwellings (not necessarily covered)
(c) one WC and handbasin, near the common room

(d) small tea kitchen, next to the common room

(e) space for hats and coats

(f) small cupboard for cleaning materials

(g) store next to the common room, at least 2 m>.

A Category 1 scheme may have an emergency call system, which should be

linked to a reception point. (It is general to include this in current schemes.)

A Category 1 scheme may also include a guest bedroom. This should be
near a communal toilet. (An en-suite bathroom is preferable.)

9 Communal facilities of Category 2 schemes
The following should be provided:

(a) acommon room or rooms, floor area 1.9 m? per resident
(b) a WC and handbasin, near each common room
(c) asmall tea kitchen, next to the common room
(d) space for hats and coats
(e) a store next to common room, at least 2 m?
(f) a warden’s self-contained dwelling, designed to general needs standards
(see Tables II to V) (or, for schemes of less than 15 flats, adjoining a
residential home, a warden service provided from the home)
an emergency call system linked to the warden,
a laundry room, with minimum of:
1 automatic washing machine
1 tumble-drier
1 sink
1 table or bench for folding clothes
(i) acleaner’s cupboard, minimum 1m?
(j) atelephone and seat
(k) enclosed and heated circulation areas
(1) the possibility of door-to-door goods delivery
(m) a warden’s office near the main entrance
(n) a Category 2 scheme may also include a guest bedroom, which should be
near a communal toilet. (An en-suite bathroom is preferable.)

have enough flats to contribute to the salary and costs of the warden;
this normally means a minimum of about 20 flats. But the scheme
should not be so large that the warden’s time and care are too stretched
to cope; and this imposes a maximum size of around 40 flats.
Category 2 schemes therefore tend to contain about 30 flats, 8.16.

A number of the ground-floor flats should normally be designed
for residents in wheelchairs, 8.17. Also, although most Category 2
flats have one bedroom, a small number of two-bedroom flats can
be included. These are valuable for elderly siblings, for example.
Such flats should be approximately 10 m? larger than the standard
one-bedroom two-person flatlets in Table IV, i.e. 50 to 55 m?.

Of one-bedroom flats, it has been found that the greatest demand
is for nominal two-person units. Many single elderly people are
fairly recently widowed, and still have furniture, e.g. double beds,
from their marriages. For these, a double bedroom is very desirable
(see Table 1V).

Sheltered flats’ bathrooms should be better equipped and rather
larger than for general needs, to allow space for assistance with
bathing or showering, when necessary. The advice in ‘Lifetime
Homes’ is also relevant here.

Category 2 schemes should include the communal facilities
listed in Tables V and XV, all accessible indoors, via heated
common circulation areas. The planning of the communal facilities



8.16 Category 2 sheltered flats, two-person one-bedroom flats
at 41.5m’ each

will vary greatly from scheme to scheme, but some general prin-
ciples apply. If more than one common room is provided, one can
be planned at the front of the building to face the street and
approaching visitors; and another overlooking the rear garden.
One might be planned as an evening room; and the other to suit
more daytime activities, with perhaps a conservatory linking it to the
garden. Every common room should have a WC to mobility or
wheelchair standard (see Chapter 3) as close as possible, and a
furniture store. One of the common rooms should have a kitchen.
The laundry is best sited at ground-floor level, with direct access to a
drying area in the garden, even if it is equipped with tumbler-difens.

Many Category 2 sheltered schemes, and all schemes fom
frail elderly have a bathroom suitable for assisted use, as some
residents will be or become too frail to bathe themselves. This is
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not necessary where the sheltered scheme is linked to a adjacent
residential home whose facilities can be used.

The warden’s dwelling may be a flat, a house or a maisonette,
and should be to general needs standards (see Tables II-VIII).
Since the warden may well have a family, it should preferably be
a three-bedroom family unit meeting all the normal criteria for
family dwellings (see above), i.e. be at ground level, with its own
independent front and rear gardens and separate front door.
Additionally, there should be a discreet direct link to the common
circulation area of the flats. The warden’s dwelling need not be
near the warden’s office, which should be close to the main
entrance of the scheme. Indeed, it is preferable if the dwelling is
in a more private location.

Some residents of sheltered housing will be or become frail,
while others will retain their full fitness for many years. To cater
flexibly with a varied population of elderly people, a larger devel-
opment could contain a mixture of Category 1 dwellings (perhaps
free-standing bungalows), a Category 2 scheme of around thirty
flats, and a Frail and Elderly Home.

Against this, geriatric ghettos should be avoided. A compre-
hensive housing development should aim sensitively to integrate
housing for older citizens with general needs family houses and
flats. While some elderly people enjoy the noise and activities of
children, others are irritated by them. A proportion of units for
elederly people should be located at a distance from general
needs housing. When shops and other facilities are included or
nearby, the sheltered housing should be sited reasonably close to
them.

8.06 Private sector

Housing for elderly couples and singles provided by the private

sector are referred to as retirement homes. The facilities are similar
tegory 1. Usually, there is no resident warden although there
be a manager on-site during office hours, and a system of

calling a private emergency service when he or she is not there.

Typical examples are shown in 8.18 and 8.19.

e S s |
. 1
bedroom bedroom § bedroom J dining/ lift dining/ bedroom J§ bedroom
11.8 sgq.m 11.8sq.m f 13.9sqg.m § kitchen motor kitchen 13.9sq.m
16.9 sq.m room 16.9 sq.m
I tJ |
utility = | ™
room bathroom CU [b bathroom
| senosmm—— " eme———— |
hall
disabled store store store
bathroom store B33 sq.mf2.4 sqm b
‘—l
disabled wc
bedroom bedroom
17.5 sq.m living room 17.5sq.m
for _ 24.5 sq.m for |
wheelchair wheelchair
user user

8.17 Ground floor of same block as 8.14 and 8.15 containing two flats each of 165 m?* with four bedrooms, one of which is for a

wheelchair user
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8.18 Private sector retirement home with two bedrooms, Note
the tiny kitchen and the lack of adequate storage space
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8.19 Single-bedroom retirement home. For one bedroom, this
has very generous sanitary arrangements, but again a singular
lack of space to store a lifetime’s possessions

9 ESTATE MODERNISATION

9.01

Local authorities have recently been building little new housing, but
they still own an enormous stock of existing estates built over the last
hundred years. Many of these are now decrepit and out of date.
Significant funds and initiatives are therefore being directed towards
the special problems of these estates. These initiatives have included
government-financed Estate Action Programmes, City Challenge pro-
jects, and Housing Action Trusts; and more recently Estate Renewal
Challenge Funding, Single Regeneration Budgets, and New Deal for
Communities Initiatives. Funding via the Housing Corporation for
stock transfers to housing associations has also been available.

9.02

Many flat blocks built before the First World War, often by
philanthropic organisations or Model Dwelling Companies, are
characterised by too small floor areas, outdated internal planning
with inadequate kitchens and bathrooms, and unsatisfactory means
of escape. The building services are probaby obsolete, and central
heating and thermal insulation absent. Some of these blocks, how-
ever, possess considerable architectural character, and have stable
and supportive communities of residents.

9.03

Blocks built between the wars may also be lacking in modern
services, heating, and insulation; but can be better planned intern-
ally and well-built structurally. Floor areas improved between the
wars, but kitchens were usually still too small for modern require-
ments. External planning was simple, but with more communal
space than is now desirable. Blocks from this period represent a
vast investment in housing stock, with enormous potential for
improvement into good-quality modern housing.

9.04

Since the Second World War, social housing has suffered from too
many well-intentioned attempts to rethink design and planning from
scratch. Consequently the last fifty years have seen widely differing
forms of housing, many of which have proved dramatically unsuc-
cessful. High-rise blocks of flats are only the most prominent and
publicised of mistakes. Some of the medium-rise (five or six storey)
deck access estates have proved even less satisfactory.

It is ironic that the dwellings in these large usually inner-city
estates were built to comply with the good internal standards of
Parker Morris. It is the external estate design that is often hated and
feared by the residents. Over-imaginative networks of decks, foot-
paths and confused and potentially dangerous open spaces present
intractable problems of estate management, and fail to provide pri-
vate and public open spaces appropriate for families with children.

9.05
Estate modernisation presents many varied, peculiar and acute
problems. First, an investigation to establish what the problems
really are has to be carried out. These are rarely simple, and may
vary widely from estate to estate. The people who understand the
problems best are the residents, but they may need help to articu-
late them. Careful approaches and techniques under the general
description of community architecture should be adopted to iden-
tify and address the tenants’ concerns.

Architectural teams usually move onto the estate to conduct
surveys, set up design surgeries, hold open meetings and distribute
newsletters to reach their social clients.

9.06
After this consultation, designs and proposals can be worked up in
close collaboration with the residents. The works needed to

Daw

i ove estates will be different in each case; but may include
some or all of the following:

® Moving family units down to ground level, perhaps by combining
flats on ground and/or first floors into larger flats or maisonettes,
and subdividing large flats on upper floors into small ones

® Using unwanted external space to provide private gardens for
the ground-floor units, with separate direct access from the
public highway or estate road

® Remodelling the flat interiors, giving larger dining/kitchens and
better bathrooms

® High-rise blocks that cannot be split up or effectively use
entryphones can be provided with concierge systems; using a
combination of electronic and human portering to provide
24-hour security

® Improving refuse arrangements, aiming to disperse rather than
concentrate collection points

® Improving the fabric; adding thermal and sound insulation;
adding pitched roofs on top of flat roofs; replacing windows
with double glazing and controllable trickle ventilation

® Renewing the mechanical and electrical services; adding central
heating; improving ventilation by putting extract fans into kitch-
ens and bathrooms. Where there is district heating with a central
boiler house and a history of problems, replacing with unit
systems in each dwelling. Consider heat-retrieval systems

® Consider converting some blocks to integrated sheltered hous-
ing. In these cases, entrances and gardens must be clearly
distinguished and separated

® Communal external spaces to be reduced to a minimum or
abolished

® If all family flats and maisonettes have their own private gardens,
there is an argument that communal children’s play space within
the estate may be unnecessary. If not, it must be carefully sited as
it may cause nuisance to neighbouring dwellings. Playspace in
local parks is preferable if they are nearby; or situated in clearly



public spaces such as the squares that might feature in some large
estates. A lack of security is often perceived; ideally, family
accommodation without sufficient private open space should be
avoided. (The 1998 edition of the Housing Corporation’s Scheme
Development Standards now requires ‘appropriately located play
areas suitable for a range of age groups’.)

® Estate roads, car parking and emergency vehicle access often
need to be replanned. Parking within the curtilage may be
possible if the front gardens are deep enough; otherwise provide
small parking bays in clear view of the dwellings they serve.
Basement parking and car courts at the rear of blocks are best
avoided because of the security risks they pose

® Replan pedestrian routes in order to eliminate unnecessary
footpaths and to maximise natural supervision from the dwell-
ings of all routes

® Adding lifts if over three storeys high

® Perhaps enclosing open balconies and staircases, and splitting
up long balcony access buildings into smaller more manageable
blocks, preferably with no more than 10 or 12 flats in each

® Adding entryphones to privatise staircases
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Liz Pride is an architect, and a Director of MacCormac Jamieson Prichard

KEY POINTS:

® Student housing is usually designed down to a budget that
relates to the rent charged

® The quality and availability of accommodation is a factor in
attracting students to particular universities and students are
more discerning now that they have to pay fees

® Student housing that is used for conference accommodation is
likely to be designed to higher standards

Contents

1 Introduction

2 Students

3 Types of accommodation
4 Building form

5 Standards and regulations
6 The study bedroom

7 Kitchen/dining rooms

8 Other facilities

9 Conference use

1 INTRODUCTION

1.01

This chapter deals with the design of accommodation for students,
but is also relevant to other groups who are mobile (in respect of
the length of time they stay in accommodation), single and young,
such as nurses. ‘University’ is used to refer generally to higher
education establishments (HEEs), colleges and other similar
institutions.

1.02

Government legislation has resulted in considerable expansion in
the number of students attending university with a corresponding
increase in the provision of student housing. Students come from a
wider range of economic and social backgrounds, and many uni-
versities have a significant number of students from overseas.
Students now pay fees and are becoming more discerning in their
choice of university and of accommodation. There is more compe-
tition between universities to attract good students, and the
availability of well-designed residences is a criterion in attracting
students. Universities usually give priority to specific groups, such
as first year students or students from overseas, who need more
help to settle into the university community.

1.03

Student accommodation is owned and managed in a variety of
ways, which have implications for design. Universities provide
communal rented accommodation on or off campus, which they
own and/or manage. A small, but expanding, number of students
live in purpose-built accommodation provided by private sector
commercial operators (Commercially Operated Communal
Establishments, COCEs). To be financially viable, these develop-
ments usually accommodate a large number of students (200 plus).
They may be managed in liaison with the university. A large

proportion of students live in individual shared houses or flats
within the community. Many also live at home.

1.04

The government does not fund student accommodation and
schemes are normally self-funding through the rent that is charged
for the rooms. Project budgets are, therefore, determined by the
level of rents that students can afford, and this is directly reflected
in the size of the study bedrooms, which are therefore normally
small. Projects will generally be programmed to complete con-
struction in time for a new academic year.

1.05

Universities are generally active in promoting sustainability and
consideration should be given in the design of residences to redu-
cing energy consumption and provisions for renewable energy,
recycling and transportation. Provision for future flexibility should
be incorporated into the design where possible, as student require-
ments and aspirations change — two examples in recent years are
the huge increase in the use of computers and IT, and the increasing

D aWrence for en-suite bathrooms.

sues relating to social sustainability include fostering a sense
of community, and incorporating amenities and access to student
support services — some universities have systems of pastoral care
with wardens living among the students. The building form can
help students to feel part of the university by, for example, arran-
ging accommodation around shared courtyards, which provide a
focus and sense of ownership for residents.

1.06

Consideration should be given to the relationship of the accommoda-
tion to the local community, particularly where it is located within a
town rather than on campus. The design of the building and landscape
can help to integrate the university with the community, although
potential problems also need to be considered. Students can cause
nuisance to neighbours, particularly where there are large areas of
student accommodation within one neighbourhood. There can also be
risks to the students for personal safety and theft of property.

2 STUDENTS

2.01
Conventionally, students are perceived as young, single, mobile,
adaptable and with little money to spend. While this is still largely
true, there is also an increasing need to cater for a broader range of
people from different economic and cultural backgrounds, and for
students with different needs: students with disabilities; mature and
married students and those with families, including single-parent
families. Postgraduate students in particular, are older and require a
quieter and more ‘adult’ living environment. Many universities
have a significant number of international students from outside
Europe. Many students have part time jobs and there is an increas-
ing demand for convenience and flexibility in the way that
services, including accommodation, are provided to them.

9-1
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2.02
The characteristics which differentiate student accommodation from
other housing and which should be addressed in its design are:

® An appropriate environment in which to study as well as to live.

® Creating a university community, with opportunities for infor-
mal academic and social interaction.

® Privacy where people are living in close proximity and are
sharing facilities — most students will not have the opportunity
to choose their neighbours.

® Design, including the selection of materials and fittings, must be
appropriately robust for student use and easy to maintain.

® Student accommodation can easily feel institutional, as it must
be planned for efficient management and inevitably incorpo-
rates a large degree of repetition in the study bedrooms.

® For many students, living in student accommodation will be
their first experience away from home, managing for them-
selves. Well-designed student accommodation gives young
people an experience of architecture that may raise their aware-
ness for the rest of their lives.

2.03
Research into student requirements reveals the following prefer-
ences and concerns:

® Rent levels and value for money.

® Proximity to other parts of the university, the town and to
friends.

Availability of IT and Internet access.

Low noise levels.

Comfort on a basic level — heat, light, hot water and clean com-
munal facilities.
Reasonable room size.
Private en-suite bathrooms.
Facilities for self-catering.
Safety and security.

3 TYPES OF ACCOMMODATION

3.01

The main components of student accommodation are the study
bedrooms, which are inevitably modestly sized, repetitive units.
Care should be taken to ensure that this does not lead to a dull,
institutional character in the internal layout or elevations of the
building. Providing a mix of room types introduces variety and
offers students choice in the standard and cost of rooms. The mix
will reflect the different needs of undergraduates, postgraduates
and staff and may include single and shared rooms, rooms with and
without en-suite bathrooms, ‘studio’ rooms with en-suite bathroom
and kitchen area, and shared or conventional self-contained flats.

3.02

The design of student accommodation is largely determined by the
number of study bedrooms that are grouped together and the way
that catering and other facilities are provided. These factors affect
the degree to which the students are treated as independent or part
of an institution.

3.03 The number of students in each unit
In traditional ‘halls of residence’ or hostels, several hundred stu-
dents might be accommodated in one building in rooms off a
common corridor. At the opposite end of the spectrum, accommo-
dation is arranged in self-contained flats serving groups of five or
six students.

It is generally agreed that small groups of students function best
socially, and are more likely to behave responsibly, thus reducing
potential management problems. However, smaller groups may not

get on where they have not chosen to live together. With larger
units, there is usually a greater level of supervision and pastoral
care by university staff.

3.04 The facilities provided in each unit

Traditionally, central catering facilities are provided in larger halls
of residence, with only minimal facilities for cooking close to the
study bedrooms. However, for reasons of economy, culture and
convenience, most students prefer the freedom of catering for
themselves or, increasingly, of eating out. As a consequence, in
most new accommodation — whether in the form of hostels, flats or
houses — kitchen—dining rooms are provided for self-catering, each
serving a group of study bedrooms, and effectively defining the
social groups.

A significant proportion of study bedrooms are now provided
with en-suite bathrooms, and where it is intended that the rooms
will be used for conference accommodation out of term time,
en-suite bathrooms are virtually obligatory. However, en-suite
bathrooms increase costs and therefore rents, and groups of study
bedrooms with shared bathrooms still provide a popular, cheaper
alternative in some universities.

Other facilities — common rooms, seminar rooms, leisure facil-
ities, etc. — will be provided where the student numbers are large
enough to support them, or where there is a demand associated
with teaching or conference uses.

4 BUILDING FORM

4.01 Principal types
Study bedrooms form the basic building block of student accom-
modation and can be arranged in a number of ways:

DaWircase: In the traditional ‘Oxbridge’ model, buildings are
v

ided into ‘staircases’ each with a limited number of study

bedrooms at each level served by a single stair, 9.1. The arrange-
ment is good for forming social groups. However, it is difficult
to incorporate lift access economically if separate lifts have to
be provided for each staircase.

® Corridor: Rooms arranged off a corridor, 9.2-9.4. This is the
most common arrangement as corridor schemes allow for large
numbers of rooms to be served economically by lift, providing
easy access for people with disabilities, conference guests and
cleaning staff, as well as students. Corridor access schemes tend
to have a higher proportion of circulation area than staircase
schemes. It is difficult to bring natural light and ventilation into
double-loaded corridors, and their design requires careful hand-
ling to avoid monotony and an institutional character.

® Flats: Rooms grouped into self-contained flats with a number of
study bedrooms and shared common facilities, 9.5. This
arrangement is also very common. In some schemes, it is com-
bined with a corridor arrangement where the corridors are
subdivided to create separate flats.

® [ndividual flats or houses: Accommodation can be provided in
conventional flats or houses, 9.6. This is more usual for mature
students or staff who have families.

4.02 Depth of plan

Deeper plans are more economical and are achieved by increasing
the depth of the student room or by providing internal bathrooms
(whether en-suite or shared) in the centre of the plan.

5 STANDARDS AND REGULATIONS

The standards and legislation referred to are current at July 2007.
Designers should check that these have not been superseded by
subsequent standards and legislation.
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9.1 Generic type: Hall of residence with a staircase arrangement, Jowett Walk, Balliol College, Oxford. Architects: MacCormac
Jamieson Prichard. 1, study bedroom; 2, en-suite bathroom; 3, kitchen; 4, dining room

HENNING LARSENS TEGNESTUE
CHURCHILL COLLEGE
PLAN

9.2 Generic type: Hall of residence with a corridor arrangement: The Maersk McKinney Moller Centre, Churchill College,
Cambridge. Architects: Henning Larsen Architects. Undulations and views provide visual interest along corridor. 1, entrance
colonnade; 2, double-height entrance lobby, 3, stairs; 4, dining room; 5, kitchen, 6, lecture theatre; 7 and 8, student bedroom

5.01 Planning permission

Most student accommodation will fall into Town and Country
Planning Use Class C2 ‘Residential Institutions’ where it is for
educational use. Some other types of accommodation for young
people, such as hostels and houses in multiple occupation (HMOs),
have no specific Planning classification and discussion with the
Planning Authority will be required to clarify requirements.

5.02 The Housing Act and HMOs

The 2004 Housing Act came into force in 2006. Part 1 applies to all
accommodation and provides a system for assessing housing con-
ditions — the Housing Health and Safety Rating System.

Part 2 of the Act is concerned with licensing of HMOs and
generally relates to private rented accommodation rather than
that provided by universities (see below). The Act essentially
defines HMOs as accommodation occupied by more than one
household and where households share one or more basic amenity,

such as a kitchen. Licensing is mandatory for larger HMOs (this
includes those that are three stories or more, five or more people of
two or more households). Part 3 of the Act allows for selective
licensing by the Local Authority, for example, where landlords are
not taking appropriate action to resolve problems.

Student accommodation that is managed or controlled by HE or
FE establishments, where people are attending full-time courses, is
specifically ‘excepted’ from the definition of an HMO for the
purposes of licensing, provided that it is managed in conformity
with an approved code of practice. Three codes were approved in
2006: The Universities UK ‘Code of Practice for University
Managed Student Accommodation’, ANUK/Unipol’s ‘Code of
Practice for Student Accommodation Managed by Higher
Educational Institutions’ and ANUK/Unipol’s ‘Code of Practice
for Student Accommodation Managed by Undertakings Subject to
HMO Licensing’. The codes deal with a range of standards and
management practices with requirements equivalent to those that
would need to be met if the properties were subject to licensing
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9.3 Generic type: Hall of residence with a corridor arrangement: Pooley House, Queen Mary University of London. Architects: Fielden Clegg Bradley Architects.
3, communal circulation area

1, study bedroom; 2, shared kitchen,
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9.4 Generic type: student and key-worker housing with a corridor arrangement: Friendship House, London. Architects: MacCormac
Jamieson Prichard. The corridor arrangement is wrapped around a courtyard to provide a focus for residents. 1, study bedroom; 2, study
bedroom for disabled residents; 3, shared kitchen; 4, common room; 5, courtyard; 6, garden; 7, railway viaduct

under the Housing Act. They include fire safety, maintenan(Dfayyrainage

gas and electric appliances, water supply and drainage, toilets,
sinks, washbasins, storage of food, disposal of refuse, maintenance
of common areas, windows and ventilation, repairs and postboxes.

5.03 Local Authority requirements in relation to HMOs

Local Authorities develop their own codes of practice for HMOs and
the Environmental Health Officer should be consulted at an early
stage. The requirements may vary for different types of student
accommodation — bedsits, hostels, flats, etc. They are likely to cover:

Storage and preparation of food — safety, convenience and hygiene:

® Equipment: One sink, one full-size cooker and a fridge is typi-
cally required for up to five students.

® Storage: Refrigerator space and storage for dry goods per person.

® Provision and arrangement of worktops.

® Number of sockets.

WCs, baths and showers — proximity to rooms, privacy and
hygiene:

® Provide one WC, one washbasin and one bath or shower for each
unit (i.e. each flat) or for up to five individuals. If five people
share a WC it should generally be separate from the bathroom.

® Maximum distance of shared WCs and bathrooms from bed-
sitting rooms.

Means of escape and fire precautions

Space standards — fitness for human habitation, over-crowding:

® Minimum room areas for bedrooms/bedsitting rooms, with and
without cooking facilities

® Minimum room areas for kitchen/dining rooms and common
rooms, depending on the number of rooms served

® Appropriate supplies of mains, hot and cold water

® Space heating

® Natural lighting
® Artificial lighting
® Refuse.

5.04 The building regulations

Part B: Fire safety

Most schemes will be classed as ‘Residential (other)’, (2(b) in the
relevant table). The requirements for escape and fire safety should
be considered in relation to the site plan, the building height, the size
of the floor plate (max travel distances and number of escape stairs)
and the planning of corridors and lobbies, including provision for
escape for wheelchair users. Fire-detection systems, extinguishers
and fire blankets will be required. Dry or wet risers may be required.

Fire doors and fire glazing, positions for extinguishers, detec-
tors, call points, etc. should be designed to avoid an institutional
feel and to reduce potential vandalism (extinguishers being let off,
fire doors wedged open, etc.).

If it is intended to use accommodation for conferences, a Fire
Certificate will be required and more onerous standards will apply.
Conference attendees, unlike the students, will not be familiar with the
layout of the building. It is arguable that the Fire Certificate Standards
provide for an appropriate safety level and should be met in any case.

Means of escape in case of fire is also covered by the Housing
Act and by the approved codes of practice that apply to educational
institutions (see above). A fire safety risk assessment should be
carried out in consultation with Fire Authority or Local Authority.

Part E: Resistance to the passage of sound

Part E applies to ‘Rooms for Residential Purposes’ and includes
requirements for different parts of the construction. Noise is a major
source of annoyance in student residences, because the uses of
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9.5 Generic type: student flats, Newington Green, London. Architects: Haworth Tompkins. Shared kitchens are adjacent to communal circulation area with individual flats beyond. 1, study bedroom;
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9.6 Generic type: terrace house plus self-contained flats. Constable Terrace, University of East Anglia. Architects: Rick Mather
Architects. 1, study bedroom; 2, kitchen; 3, living/dining room; 4, services/storage/cleaners; 5, shower/WC; 6, kitchenette; 7, ventilation
cupboard; 8, line of roof overhang; 9, rooflight to continuous corridor. a Ground floor plan, b Plan of first and second floors,

¢ Plan of third floor containing corridor accessed self-contained flats for two persons, d Isometric sectional view. (Note: scheme
designed prior to recent DDA legislation.)
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neighbouring study bedrooms rooms for leisure, study and sleep
contains inherent conflict. Students do not keep regular hours and,
in nurses’ accommodation, shift working exacerbates the problem.
There may also be noise from other students, both inside and outside
the building, from service ducts, lifts, badly adjusted door closers,
common areas, telephones, etc. It is important to consider the loca-
tion of potentially noisy areas in planning the accommodation,
separating noisy uses from student bedrooms as well as insulating
each individual study bedroom to a high standard.

Part F: Ventilation

The regulations apply to student accommodation. Shared bathrooms
and kitchens are used intensively. In student accommodation, bath-
rooms are often internal, so problems of condensation are common.
Student bedrooms may be left unoccupied for long periods during
the holidays and adequate background ventilation is important.

Part M: Access and facilities for disabled people

Part M includes requirements for student accommodation. Refer
also to BS 8300:2003 and to the Disabilities Discrimination Act
1995 and the Disability Discrimination (Employment) Regulations
1996.

Disabled people may be discouraged from attending university
if there is inadequate or inappropriate provision for them. Their
accommodation should be integrated with other students, and the
need to visit friends should also be considered. This will normally
mean that accommodation for people with disabilities should be
distributed throughout the residences, and that access for wheel-
chairs should be provided into all student rooms and all shared
facilities. The Planning Authority will set the requirement for the
percentage of study bedrooms to be designed for disabled people.

6 THE STUDY BEDROOM

6.01

This is the most important element in the project: it has to facil-
itate a range of functions in a small space — sleeping, studying,
relaxing and socialising. The room must feel private and secure,
with good light and ventilation and, ideally, with a reasonable
view. The student should preferably be able to control the envir-
onment — heating, lighting, etc. — and should be able to impose
her or his own personality on the room without damaging it. The
room must be easy to clean and maintain. The design should seek
to include variety in the room types on offer and in the way that
furniture can be arranged within them to avoid the institutional
character that can easily arise with large numbers of repetitive
units.

Study bedroom types include rooms with or without en-suite
bathrooms and rooms (sometimes called ‘studio’ rooms) with
en-suite bathroom and kitchen area. Rooms may be single or
shared. The most common type is the single, en-suite study
bedroom.

6.02 Room size and shape

Study bedrooms (without en-suite bathrooms) can be as small
as 8m?, but an appropriate minimum area for one person is
10m> Rooms with en-suite bathrooms are typically 13 m?
minimum, 9.7.

Carefully consider the proportions of the room — alternative
furniture layouts, the position of the door, window, built-in
cupboards, sockets and fixed lighting to ensure that the room
will accommodate different functions and moods. The larger
the floor area, the easier this becomes, and the design should
aim to provide alternative furniture layouts even with a room

Early consultation regarding requirements is essential. Thereﬂawmimum area. En-suite rooms will need to be approxi-

also be a requirement for accommodation to be provided for a
close by.

Provision for wheelchair users and for ambulant disabled people
will increase the area required for stairs and corridors, and for the
doors and corridor areas within individual study bedrooms.
Provision will be required for disabled WCs for visitors and for
appropriate design of fittings and equipment in areas such as
kitchen/dining rooms and laundries. Other requirements could
include provision of induction loops in common areas.

ly 2.8m wide to allow for wheelchair access past the
bathroom and a turning circle. Provide variety by changing
the proportions, orientation or window positions in the rooms.
Features such as window seats, built-in furniture, alcoves, etc.
add to the character.

Where it is feasible to provide larger rooms — for example,
where students have a choice of rents — it is possible to design
for greater adaptability and to zone the different functions of the
room, 9.8.

9.7 Room with en-suite bathroom. St Hugh’s College, Oxford. Architects: David Morley Architects. 1, desk; 2, movable shelf;
3, hanging rail; 4, bathroom pod; 5, full-height window; 6, movable pinboard; 7, wardrobe; 8, built-in bedhead shelf/storage;

9, window with shutter in splayed opening
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9.8 Study bedroom with zones. The Garden Quadrangle, St John’s
College, Oxford. Architects: MacCormac Jamieson Prichard.

The larger study bedroom can be zoned. 1, study area; 2, sleep
and relaxation

6.03 Furniture and finishes

The careful design of built-in furniture and the careful selection of
loose furniture are essential to the success of the room. The furni-
ture should allow units to be used together — for example, a chest of
drawers the same height and depth as the desk can be used to
extend the desk. Furniture and fittings should be robust, not institu-
tional in character.

Typical provision:

Bed: 900 mm x 2000 mm
May have storage drawer under. Usually
doubles as a sofa. Wider beds of 1280 mm X
2000 mm are provided in some schemes.
Desk: 800mm x 1200 mm minimum to take a

computer, with drawers. A larger desk of
approximately 1800 mm length is better.

If the window cill is at, or slightly above,
desk height it can be used as an extra shelf,
although items stored on window cills can
look messy from outside the building.

Height and depth as desk — 800 mm wide
with full depth drawers.

Chest of drawers:

Student housing and housing for young people 9-9

Wardrobe: Often built-in. Full-height hanging space
600 mm x 900 mm minimum, with storage
above. Lockable storage space may be
provided at high level for the student to use
when rooms let out for conference use.

Shelving: Approximately 300 mm x 3600 mm minimum
run.

Bedside table: May not be needed if shelves can serve
the purpose.

Easy chair:

Desk chair: A comfortable chair, without arms.

Pinboard: Generous provision to discourage use of walls.

Washbasin: Where en-suite bathrooms are not provided,

a washbasin is often provided in the study
bedroom and should be separated from the
main area of the room, by containing it in
a section of the wardrobe unit or behind
a room divider.

6.04 En-suite bathrooms

En-suite bathrooms add approximately 2.7 m? to the room area.
Bathrooms are often supplied as prefabricated ‘pods’, which
allows the intricate work involved in the finishes and in water-
proofing showers and floors to be carried out under factory
conditions, and avoids delays to other trades on-site.

6.05 En-suite kitchen facilities

These are not generally provided for undergraduate accommoda-

tion, although there is demand from more mature students, nurses

and single people who want greater independence. A room with an
n-syite kitchen and bathroom is approximately 18 m?. Additional

Wrovisions are required, including a heat detector in the kitchen

area, 9.9.

6.06 Services

Students should be able to control their environment, but consid-
eration should also be given to erratic patterns of use and
occupation of study bed rooms, and the tendency by some students
to leave lights and heating on when they are out. Access for
maintenance and meter reading should be arranged where possible
from corridors to avoid the need for access to the student rooms.

® Lighting: Provide good natural light. General artificial lighting
should be supplemented by task lighting to serve desk, easy
chair and bed positions.

® FElectric power: A minimum of three double sockets will be
required for equipment, which may include computer/printer,
television, stereo, charger for phone or other equipment, kettle,
hair drier, light fittings, clock, etc. The location of sockets
should be considered in relation to alternative furniture arrange-
ments. Sometimes there is a limitation on the maximum current
to prevent electric fires being used. The supply may be via a
prepayment meter.

® [nternet and communications: Students place high importance
on Internet access and their courses are increasingly delivered
partially in this way, so that it is important to provide connec-
tions in all study bed rooms. Technology for Internet access and
also for telephone and TV is constantly advancing, so that the
most appropriate system should be agreed as each project is
designed. Where trunking and data sockets are used, positions
should be coordinated with furniture arrangements.

The vast majority of students have mobile phones, so that the

provision of shared phones in common areas may be unneces-
sary, other than for emergency use.
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9.9 Room with en-suite shower/WC/basin and kitchenette. Architects: MacCormac Jamieson Prichard. 1, bathroom pod; 2, wardrobe;
3, kitchenette; 4, kitchen storage; 5, full-height window; 6, desk. The kitchenette must be provided with a heat detector

® Heating: The system and controls will depend on the univer-
sity’s strategy for energy conservation and for charging.
Background heating may be provided within the rent, with the
facility to boost heat within each room for an extra charge.

® Ventilation: Natural ventilation should be provided with open-
ing windows fitted with restrictors to prevent students from
falling out.

6.07 Students with disabilities
Current legislation and implications for the design of the building
are discussed above. Study bedrooms for wheelchair users require
larger rooms, which can accommodate a free turning circle to
manoeuvre between furniture of 1500 mm, and provision of an
appropriate en-suite bathroom. Rooms should be designed with
space to store the unused wheelchair without obstruction.
Disabled study bedrooms may require additional adaptations to
meet the specific needs of individual students, as these will vary
depending on the nature of the disability.

Other variations to standard rooms for people with disabilities
may include:

® Height of desk (may be adjustable), shelving, sockets, switches
and ironmongery to suit wheelchair

® Design of en-suite bathroom

® Appropriate window-opening gear and ironmongery

® Levels of lighting and choice of colours for people with visual
impairments

® Induction loop

® Provision of telephone, emergency call point and special fire
alarm

® Provision of disabled parking space close to building entrance.

7 KITCHEN/DINING ROOMS

7.01

In student accommodation, kitchen/dining rooms provide a social
focus for the group of rooms that they serve, with opportunities for
casual encounters, conversation and friendship. This fosters a sense
of ownership of the accommodation and of being a part of the
university, which tends to encourages responsible behaviour. One
kitchen/dining room will typically serve 5-8 students, although in
some universities they may serve 10 or more students, particularly

if the university wants to encourage the use of central catering
facilities.

Kitchen/dining rooms can be arranged to overlook common
areas such as entrances, stairs and halls, providing further oppor-
tunities for interaction and a degree of security/informal policing.
They should be located to avoid noise and nuisance to study bed-
rooms. The dining areas should be designed to allow all the
students in the unit to eat at the same time, preferably with some

D alw for guests. Furniture should not be fixed to avoid creating an
st

utional character.

The trend is towards self-catering and kitchens will be heavily
used and should allow several people to prepare food simulta-
neously. They must be designed to be functional, robust and easy
to clean. As a guide, a minimum length of work surface of
3600 mm, including cooker and sink, will be sufficient for six
people. Circulation space between units should be 1200 mm mini-
mum. Where kitchens serve larger numbers of students, the
provision of cookers, sinks, fridges and storage will need to be
increased to meet Environmental Health requirements (see above).
A microwave oven should be provided as well as a conventional
cooker, and a freezer in addition to a refrigerator. Lockable cup-
boards should be provided for each student for storage of tins, dry
goods, etc. Shared kitchens are often untidy and windows cills that
are used for storage will look messy from outside.

7.02 Services

® Electric power: Provide sockets at worktop and at low level.
Some universities meter and charge for cookers separately from
rents to discourage wasteful use of energy. Cookers can have a
time switch in case they are left on by mistake.

® Lighting and mechanical extract: These should be good.
Provide generous opening windows with restrictors, positioned
to avoid nuisance from noise and smell to neighbouring study
bedrooms.

® Fire: Use heat detectors and provide fire blankets and
extinguishers.

® Refuse and recycling: Place bins for easy cleaning and empty-
ing. Separate recycling bins should be provided in line with
university systems.

Kitchen/dining rooms may be extended to incorporate a living
area with sofas and a television.



7.03 Disabled access

Where the kitchen serves disabled study bedrooms, it should be
designed with appropriate equipment and fittings and sufficient
area to allow for wheelchairs to manoeuvre in the kitchen and
dinning areas. Some duplication of equipment may be necessary.

7.04 Sanitary accommodation

Bathrooms, showers and WCs are usually designed to the mini-
mum practical area. Simpler arrangements will be easier to
construct to a good standard and are less likely to cause problems
in cleaning and maintenance. Students are not always careful in the
way they use the facilities: overflowing and leaking showers are a
common problem. Service ducts should be carefully located and
detailed, with access from corridors. Factory-assembled bathrooms
‘pods’ are often used.

Provide good mechanical ventilation, especially in showers, and
moisture-resistant light fittings. Include a shelf, towel rail and
hooks in the shower area but out of the way of the shower itself.
A mirror, with a light/shaver socket over may also be required. The
layout of WCs should take account of the type of toilet rolls and
holders and sanitary towel disposal units used by the university, all
of which can be bulky. Even where a shower tray is used, the floor
in any shower room should drain to a floor gully. Thermostatic
balanced pressure mixers should be provided to showers, to avoid
risk of scalding.

Where bathrooms are not en-suite, consider proximity to study
bedrooms and acoustic and visual privacy. Numbers of facilities
should be in accordance with the Environmental Health Officer’s
requirements: typically one WC, washbasin and bath or shower
for every five students. Some people prefer baths to showers:
provide a mixture to allow choice. WCs should be separate from

shared, additional washbasins are usually provided in s
bedrooms.

bathrooms unless serving very few people. Where facilitieg 6

8 OTHER FACILITIES

Provision will depend on the number of students living in the
accommodation and on the availability of facilities elsewhere.
They may include the following:

8.01 Laundry
Where accommodation is in independent flats or houses, provide
washing and drying machines in the kitchen. In larger residences,
include a laundry with washing and drying machines of a robust
commercial type and emergency cut-off switch, plus a sink for
hand-washing clothes, facilities for ironing and folding clothes and
seats for waiting. Sometimes a common room is provided near by.
Laundries can be noisy, smelly and humid and are liable to
flooding. There is also a risk of theft where clothes are left unat-
tended. Choose the location carefully and provide good lighting,
ventilation and a floor gully. Fittings and equipment should allow
easy maintenance. Services such as electricity supply, hot water,
etc. must be adequate for the level of use.

8.02 Cleaners’ storage

Where accommodation is in independent flats or houses, cleaning
is the students’ responsibility and a tall cupboard will be sufficient.
Where the university arranges cleaning, provide central stores for
the cleaners within a reasonable distance of all the accommodation.
In larger schemes, there should be a store on each floor. Provision
may also be required for the cleaning staff to leave belongings, take
breaks, etc.
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8.03 Circulation areas

Entrances should be light and welcoming and avoid a minimal,
institutional character. Provision may be required for a term-time
or conference reception, and a place for mailboxes.

8.04 Other possible facilities

® Central common room/television room/party room: These are
often poorly used if insufficient thought has been given to
demand. Common rooms should be located so that any activity
is visible from main circulation routes to encourage use. Party
rooms need to be located to reduce nuisance to study bedrooms

® Seminar, IT suites: Central computer rooms can provide a soci-
able alternative to working in study bedrooms and a place for
group working

® Music practice room

® Games room

® Trunk store

® Guest bedrooms.

8.05 Refuse and recycling collection

Consult the collectors at the preliminary design stage about their
requirements for access. The size of any bin store will depend on
the number of students and the frequency of collection. Bins filled
by staff may be cleaner and tidier than those used by students, but
all are potentially untidy, smelly and attract vermin. Stores should
be easy to access, clean and maintain. Locate to reduce nuisance to
residents, and provide good ventilation. Separate bins will be
required for recycling.

Parking
requirement for parking will partly depend on whether the
residences are located on campus or within a town. The Planning
Authority and the university will have policies for the provision of
parking, and the allowance for parking is generally minimal in
towns. Spaces will be required for disabled parking. To encourage
use of sustainable modes of transport, there should be good provi-
sion of covered cycle parking. To guard against theft and for
personal safety, parking areas should be overlooked and relatively
close to entrances.

Each student arrives at the start of the academic year with
quantities of luggage and sufficient space should be provided
near to entrances for unloading several vehicles simultaneously.

8.07 Safety and security

The design should address potential risks of attack, vandalism and
theft. Personal safety is a major issue in student housing, especially
in accommodation for women. Nurses are particularly vulnerable
because they work in shifts and return home late at night. Theft is
also a common problem, as students own computers and other
valuable equipment, and it is difficult to control people entering
residences. The building should be designed so that external areas,
such as entrances, paths and car parks, and common areas within
the building are overlooked providing informal supervision — for
example, kitchens can overlook stairs. Good external lighting is
essential. CCTV and alarm points may also be required in external
areas.

Swipe card systems are often used for doors instead of keys,
which are expensive to replace when lost. Where there is a suffi-
cient number of residents there may be a staffed reception. Where
this is not possible entry phones may be provided, with handsets in
each study bedroom. Provide spy holes in study bedroom doors.

The design should avoid features that encourage vandalism or
dangerous behaviour.
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9 CONFERENCE USE ® A higher standard of fittings and finishes may be required

9.01 ® Central linen stores will be required with easy access to study
bedrooms for cleaning

® A term-time store for equipment that is provided to conference
guests, such as kettles

Some universities use student residences for conferences or as
holiday lets during the vacations and this has implications for

design:

& ® [ockable storage may be provided for students’ possessions
® A Fire Certificate will be required and higher standards will and/or a safe for conference guests

apply ® Reception area, seminar rooms or other facilities to support
® Rooms with en-suite bathrooms will be preferred conference activities.

Daw



10 Homes for older people

Ian Smith (updated by David Littlefield)

Before his retirement lan Smith was a partner in Hubbard Ford and Partners

KEY POINTS:

® Because of other available accommodation, the people needing
care are increasingly infirm

® There is a need for activities for residents other than watching TV
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1 MAIN ELEMENTS OF THE PLAN

1.01

The design of homes for old people should create a homely,
comfortable and friendly atmosphere. The importance of avoiding
an institutional character is stressed in most design guides and
instructions to architects.

1.02
This chapter deals with the design of homes in which the residents
are in need of special care and attention. The special facilities
provided may vary, depending on the degree of infirmity and
mobility of the residents, but the basic relationship between the
main elements of the plan are common to all homes for old people.
Latterly, the concept of very sheltered housing (VSH) has been
developed which can provide tenants with a home for life, offering
them a choice of different levels of care and support which changes
according to need. This removes the need for residents to move to
other forms of supported housing. Independence is encouraged;
residents can develop a sense of ownership over where they live
and can be as self-sufficient as they choose.

1.03 Elements of VSH
A VSH development will likely include the following elements:

® Independent self-contained flats designed to wheelchair-user

standards. Flats would contain fully fitted kitchens, a shower

room, bedroom and lunge

Main catering kitchen and dining room providing at least one

hot meal each day

Communal lounge, often linked to the dining room

Lift access to all floors

Assisted bathrooms, usually one per floor

Communal laundry

Wheelchair/scooter recharging store

Guest accommodation

Non-resident building manager

Separate care team based on site offering 24-h care. Facilities

for staff and carers to include office, rest, meeting, changing and

sleepover accommodation

® Extra community services, such as hairdressing, chiropody,
shop, etc.

Daw

CI/SfB 44
Uniclass: F442
UDC: 725.513

Design elements of a VSH development would include:

® Full wheelchair standards

® Adequate passing points in circulation areas for wheelchairs and
scooters

® Removal of obstructions such as fire compartment doors, which
can be held open on magnetic pads

® Free swing door closers to residents’ front doors and other doors
regularly used by residents

® Centrally located lift and communal facilities to enable unob-

trusive care delivery and minimise walking distances and

possible feelings of isolation

Centrally located staff facilities away from residential areas

Clear separation between areas for residents, staff and visitors

Good natural and artificial lighting particularly on circulation routes

Good visual access throughout

Carefully considered use of tone, colour and tactile materials to

assist residents who are partially sighted or disorientated

Interesting corridors, ideally naturally lit from windows or roof-

lights. Avoidance of long, dull vistas

® Handrails along both sides of circulation routes that are appro-
priately scored, and snag-free, to assist way-finding for those
with visual impairments

® Appropriate ironmongery, taps, etc. for older people with lim-
ited dexterity

otected, sunny, sheltered outdoor spaces with design features
appropriate for residents.

2 RELATIONSHIP BETWEEN ELEMENTS OF THE PLAN

2.01 Relationship structures

10.1 shows how the main areas of the building are interrelated. The
aim should be to encourage social contact, but at the same time to
preserve individual privacy. The residents’ rooms are often grouped

service entrance

coretakers house or flat

residents rooms in small
groups with closely

finked tathrooms,
lavatores, bea bars & sitting
areos

10.1 Relationships between elements of the plan
10-1
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round a small sitting room and services area containing a bathroom and
lavatories. Circulation routes to the communal lounges and dining
room should be as short as possible, although routes through the
residents’ groups should be avoided. Communal areas may either be
centralised or divided between the residential groups, but most homes
have a main dining room, which should be close to a sitting area. The
administrative offices should be close to the entrance hall, and, if
possible, within easy reach of the kitchen. Staff accommodation should
be provided in self-contained flats with separate outside entrances.

2.02 Lighting and materials

Internally, developments should seek to create an uplifting experi-
ence that is welcoming, non-institutional and friendly for both
residents and visitors. Particular attention must be paid to the
building’s entrance. Careful lighting, colour schemes and use of
materials can help create a special environment, although they
should remain domestic in character and specified with considera-
tion for the sensory impairments suffered by older people.

2.03 Circulation planning

The general arrangement of circulation spaces in a VSH scheme
should be clear and ‘rational’ to assist people who are suffering from
dementia or memory loss. Complicated planning of circulation
routes must be avoided: they will confuse and disorientate.
Breaking down the building into identifiable clusters and the provi-
sion of visual clues (through pictures and graphics) and signage will
greatly assist easy way-finding. Careful planning can reduce the
length of corridors, thus reducing the travel distances and minimis-
ing an institutional feel. Corridors should have contact with the
outside at some points along their length to help people orientate
themselves within the overall building and to provide some natural
daylight. Windows in the end wall of corridors are not ideal as they

4 PLANNING EXAMPLES
The plans of two typical homes are shown in 10.2 and 10.3.

bi
bi ig/
sitting
room |
O8]
terrace sitting areq

sithng

flats for
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ty
matron

10.2 Plan of glebe house, Southbourne

create glare, making the corridor appear dark in contrast. A winmaw

in the sidewall, near the end of the corridor, will still provide
light and ventilation while avoiding the glare problem.

3 PLANNING ALLOWANCES
Typical accommodation allowances are given in Table I.

Table I Planning allowances

Accommodation and facilities

Residents Single bedsitting rooms 9.6-12m?
including private WC 153 m>
Double bedsitting rooms 14.8 m*-16 m’
Bathrooms and lavatories 8.8 m?

Sitting areas and tea bars Stores
Entrance hall and visitors’ cloakroom
Lounges

Dining room

Communal rooms
2.3 m? per person
1.5m? per person

Handicrafts or sewing room 15m?
Kitchen Larder and dry store 12.15m?
Food preparation and cooking 42.50 m?
Washing up 15m?
Cloakroom and non-resident staff room 12m?
Administration Matron’s office 11m?
Doctor’s room 10 m?
Visitors’ room 10m?
Ancillary rooms Sluice rooms 6m?
Laundries 20m?
Linen storage 8m’
Cleaners’ stores 4m?
Box rooms 8m?>
Boiler and plant room 25.30m*
Garden store and WC 10m?
Staff accommodation
Self-contained flat for matron 70 m?
Self-contained flat for assistant matron 60 m*
Two-staff bedsitting rooms 12m?

Staff bathroom
Staff kitchen 6m
Two-staff garages
Staff lounge

NB Room areas on typical 40-person home

&

dining | kitchen

tertoce

9 |]Om

10.3 Maidment court, Dorset. a ground-floor plan. b plan of first
and second floors. ¢ third-floor plan



5 ROOM DATA AND SPACE REQUIREMENTS

Typical layouts are given for single rooms, 10.4, and double rooms,
10.5. These layouts, from DHSS Building Note 2, with rooms of
varying proportion, show ways of providing a flexible arrangement
within clearly defined sleeping/sitting areas. With narrow rooms,
corridor circulation is reduced to a minimum, but other types may
well be suitable where a different overall planform is chosen.
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10.5 Double room requirements
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6 BUILDING EQUIPMENT AND FITTINGS

6.01

Some of the information below repeats material in previous chap-
ters. It is also included here because of its importance for this
building type.

6.02

Elderly people should be encouraged to do as much as possible
for themselves. To facilitate this, the design of the accommoda-
tion and appliances should take into account the limitations
imposed by age.

6.03 Taps

Choose taps that can be manipulated by arthritic fingers. Surgeon’s
taps are not recommended, however, as in extreme cases ordinary
taps can be modified to provide a similar facility. Within one
building, it is sensible to maintain consistency as to the location
of hot and cold, e.g. hot always on the right as is now provided in
current standards. In addition, the tops should always be boldly
colour-coded. It is hoped that in the near future a standard for
additional tactile identification will be introduced.

6.04 Washhand basins and baths

Washhand basins should be fitted with their rims between 800 and
850 mm high. Bathrooms should be large enough for undressing
and dressing, and for someone else to lend a hand. Low-sided baths
are available, as the rim, which should be easy to grip, 10.6, should
not be higher than 380 mm from the floor. Alternatively, the bath

t as possible and should not be longer than 1.5 m; lying down
is not encouraged. Grab handles and poles should be provided as in
10.7 to help getting in and out. A seat at rim height is useful for
sitting on to wash legs and feet. Bathroom and lavatory doors
should open out, with locks operable from the outside in emergen-
cies, 10.8.

D amay be set with the trap below floor level. It should have a bottom

bath rim
/ 40-50
timber handrail I ponel face(if used)
mounted under
rail 3Omin
section

10.6 Bath rim adapted for easy gripping

handie - 50 pole

i AL 7

¢ X raif under
900! 508 rmot
Jl handle
= —

bath floor
10.7 Aids for getting in and out of the bath: pole, handle and rim.
Maximum height of rim from floor 380 mm
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10.8 Plan of bathrooms showing handing to suit people with
disability of either right or left leg, and position of pole aid
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6.05 Showers

Some old people find showers more convenient to use than baths,
10.9. If the floor of the compartment is of smooth non-slip material
with a fall to a drain of 1:40, there is no need for a tray with an
upstand to be stepped over. The compartment should be well
heated, with pegs for clothes on the dry side, divided from the
wet with a shower curtain. The water supply should be automati-
cally controlled to supply only between 35°C and 49°C. The
shower head should be on the end of a flexible hose, with a variety
of positions available for clipping it on. WCs should have a seat
height of 380 mm, and handles provided as in 10.10.

vertical pole
floer channel

drain
H handrail

‘adjustable shower fitting
with hand spray

shower plan

10.9 Plan of shower room showing seats and aids

10.10 Inclined rails mounted on walls of WC

6.06 Cupboards

Shelves and cupboards should acknowledge the limitations of
elderly people. The clothes cupboard rail should be mounted
1.5m from the floor, and the cupboards should be at least
550 mm deep, 10.11 and 10.12.
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10.11 Maximum reach over worktop
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10.12 Maximum reach to unobstructed wall-mounted
cupboard

7 FURNITURE

7.01 Easy chairs

A variety of chair types should be provided in sitting and
common rooms, to ensure maximum comfort for all the old
people. Seats should not be too low, as this makes the chair
difficult to get out of; but if too high, the feet may end up off
the floor. A height between 400 and 430 mm is about right,
with footstools available for those with extra-short legs. A seat
depth between 410 and 470 mm is ideal: any more and cush-
ions become necessary. The back should be angled at 28° to
the vertical, and high enough to support the head, for which an
adjustable pad is useful. Armrests 230 mm above the seat at the

Dafront facilitate getting up, but if lower at the back, make

ng and knitting easier. There should be a gap under the
seat to allow the heels to be drawn right back when rising.
Generally, the padding should not be too soft and generous, as
this can put strain on the tissues rather than allowing the bone
structure to support the body.

7.02 Tables and dining chairs

Occasional tables in common rooms should not be lower than
chair seat height. Dining tables should be 700mm high
and used with chairs having a seat height of 430mm and a
depth of 380 mm. There should be a gap for the thigh between
the chair seat and the underside of the table top of at least
190 mm, 10.13.

7.03 Worktops
Comfortable reach to worktops are shown in 10.14.
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10.13 Table and sitting worktop design, giving height and thigh
clearance
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10.14 Standing worktop design, giving height of working surface
and reach forward to fittings (scale consistent with 3613)
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11 Hotels

Fred Lawson and John Rawson

KEY POINTS:

® Standards are tending to rise all the time

® Value for money is a prime concern

® Ancillary facilities are a major generator of business

Contents
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Access and car parking
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1 INTRODUCTION

1.01
Hotels provide a service to their customers whose requirements are:

® Clean, quiet and comfortable rooms
® Good food

® Good service, and

® Value for money.

D

The financial viability of the project depends on keeping capital
requirements and operating costs to a minimum. This depends largely
on the standards of planning, construction and equipment of the build-
ing. For the architect the two most important technical decisions are:

® Location of the main kitchen, and
® Provision of an efficient duct system.

Hotel staff requirements are substantial and the payroll absorbs
about one third of the turnover. The designer must ensure max-
imum working efficiency in order to minimise their number. The
ratio of staff to guests varies from 1:10 in a budget hotel to 1:2 or
more in a luxury hotel. Facilities are required for staff changing,
toilets, canteen, security and personnel offices; in some cases even
some living accommodation may be required. Designing the hotel
needs to be done in the closest consultation with those who will run
it, in order to maximise their efficiency.

1.02 Hotel classification

Virtually all countries classify hotels but in different ways: most
have some sort of symbol or ‘star’ system, as proposed by the
World Tourism Organisation. The grading defines the space and
facilities available. There are several broad categories:

® Hotel: including city, resort and sport hotels, defined by star
category

® Motel: originally simple low-rise developments suitable for the
motorist

® Inn, auberge, gasthof: originally a bar with some rooms attached

® Boarding house: with simple rooms generally let for a week or
more

® Bed and breakfast establishment: accommodation with no res-
taurant and

® Holiday villages: often with self-catering accommodation.

CI/SfB: 85
UDC: 728.51
Uniclass: F852

2 GENERAL CONSIDERATIONS

2.01 Orientation

During the preliminary design stage consider the relationships of
different parts of the hotel and the effects of noise and pollution.
However, restrictions imposed by the site, particularly in a town,
may determine the building’s orientation regardless of other con-
siderations. See para 3.04 for orientation of bedrooms.

2.02 General arrangement

Determine and agree pedestrian and vehicular access at an early
stage. The main hotel entrance is a critical commercial feature
determining the location of the main frontage.

Site value usually determines the height of the development. In a
cheap rural setting, costs favour a low building. There are savings
in foundation and structural work, lifts are not currently obligatory
up to three storeys (although this may change with disabled access
regulations, and could incur considerable later costs). There may
be also be savings in maintenance costs. On the other hand, long
corridors with more staircases are needed, and engineering services
may be more expensive. On a town site, cost may dictate a high
building. A compromise has to be arrived at, taking into account

aning restrictions, rights of light and any legal restrictions

caused by adjacent properties. The most common arrangement is
a tall bedroom block over a larger area of low public rooms. High
site costs may lead to the high-value frontage being let as com-
mercial space such as shops. Bedrooms can be located above
another such as offices or flats. Various relationships between the
two sorts of accommodation — bedrooms and public areas — are
shown diagrammatically in 11.1 to 11.4.

2.03 Circulation

The general circulation layout should facilitate movement and, as
far as possible, provide for the separation of guests, staff and
maintenance personnel. This is not just to avoid disturbing the
guests, but also to enable efficient servicing. Separate the

\L ~+—————— 13 modules — %+
bedrooms
|
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public areas IR
~ | bedrooms
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single 1 bedroom services
starey catering services {linen etc}
block
—)  public
==  sxaff
X quest lift
| service lift

11.1 Simple bedroom block with detached single-storey catering
building as in primitive motels. No cohesion or rationalisation of
circulation

11-1
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11.2 Simple rationalisation of circulation. All bedroom and
catering services collected in controllable zones and routes.
Public areas are single storey
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11.3 1.2 after extension. More public and function rooms added,
still single-storey. These may be appropriately subdivided. Guest
and staff circulations should not mix
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11.4 The same circulation principles apply where bedrooms are
built over public areas. It is simpler to plan with vertical rather

than horizontal circulation. Note grouping of lifts to serve guests
on one side and staff on the other

circulation of resident and non-resident guests; for instance, by
providing direct access to restaurants and banqueting halls. This
avoids congestion in the main reception area and gives better
control and supervision. A diagram of main circulations is given
in 11.5, although this is not to be taken as a layout in itself. General
relationships covering the whole hotel are shown in 11.6.
Corridors are wasted space. Circulation in public spaces should
wherever possible be through areas of other use such as lounges or
shopping precincts, or have a special use, such as lobbies.

2.04 Staircases

Staircase design is dictated by fire escape requirements. The main
stairs should be beside the lift bank to enable guests to find them
easily, with secondary stairs at the end of each corridor. Some
ramps may be required for guests using wheelchairs.
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11.5 Circulation diagram showing desirable relationships, not
intending to imply any particular layout

2.05 Lifts

D aw are expensive. They should be wider than they are deep to
1

tate entry. Tough surfaces are required to resist damage by
baggage. The main lift bank must be visible on entering the recep-
tion area. Specialist design of the lift system may be necessary.
Additional service lifts may also be required for housekeeping and
room service. There are often one or two service lifts to every three
guests’ lifts, and these open onto service lobbies on each floor. At
least one lift should be large enough to take furniture such as a bed
or bath, or a stretcher case as accidents and illness occur in hotels,
and it may be preferable not to use the public areas in such event.

2.06 Environment

The internal environment must be attractive, engender confidence
in the operation and leave a memorable impression. It must be safe,
resist damage and be easy to clean and repair. It must provide
maximum space and facilities at minimum cost.

2.07 Lighting

Lighting should assist in providing the appropriate environment,
differentiate spaces, and illuminate signs and hazards, etc. as
appropriate. It may change with time of day. Light sources are
likely to be incandescent in areas used by guests. Spotlights and
coloured sources may be used. Fluorescent tubes will be used in
work areas for economy.

2.08 Noise

Noise will be generated both outside and inside a hotel, and the
rooms within will need to be protected from it. External noise comes
from highways, low-flying aircraft (near airports), building sites, car
parks, swimming pools and play areas, and hotel servicing such as
refuse collection and even guests arriving to stay or to attend con-
ferences, etc. Internal noise comes from public rooms such as discos,
service areas such as Kkitchens, televisions and telephones in
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11.6 Circulation and relationship diagram

bedrooms, and from mechanical services. Doors can bang and keys
are rattled in locks. All piped services are liable to create or transmit
noise, ventilation ducting such as bathroom ventilation can reduce
sound insulation, and lifts should not be next to bedrooms.

The first line of defence against noise is careful planning: pla-
cing noisy areas away from quiet ones. The second, insulation,
generally depends on heavy construction of walls and double
windows. The third is the reduction of reverberation to lower
sound levels, the absorption of impact noise with soft finishes,
and the prevention of door slamming. Machinery should be on
resilient mountings.

2.09 Safety
Safety covers not only design but also how buildings are main-
tained and used. Accidents are likely to occur when these are

Structural protection

This is to ensure that the building does not collapse before people
can escape from it; also that escape routes are protected from fires
in adjacent rooms. Combustible materials may be prohibited in
escape routes.

Active protection

This covers the installation of fixed equipment to detect fires, raise
the alarm, and put them out. There must be access for fire brigade
vehicles and appliances, and provision of firemen’s lifts. Special
water storage tanks and fixed fire mains and hydrants may be
required. Automatic sprinklers, electromagnetic door releases,
dampers in ventilation ducts and portable fire extinguishers may
all be required.

As hotels are used by the young, old and infirm, designers mumawn s of escape

specially careful in detailing and in choice of materials. Some
points to check are:

® Planning: safe positioning of equipment, with adequate working
space

Floors: non-slip, easily cleanable, effective marking of steps and
edges

Doors: check door swings for clearance and visibility
Windows: must be safe to clean, and not open accidentally
Lifts: level properly, landings adequate

Bathrooms: correct positions of fixings, non-slip floors, electri-
cal safety

Kitchens: ditto, work areas to be well lit, and

Machinery: properly guarded, and maintained.

2.10 Fire precautions

There have been many tragic accidents in hotels in recent
years. Take fire precautions very seriously for the following
reasons:

® The occupants will be transient, and unfamiliar with the
building

® Many guests will be elderly, very young, disabled, tired or
inebriated

® Large numbers of people will be asleep in separate bedrooms,
each needing to be warned and evacuated separately

® There may be large numbers of people in the public rooms,
creating crowd-control problems

® Fire loading may be high, due to the furnishings present, and
kitchens, garages, boiler houses, etc. are high risks, and

® Staff are on duty intermittently, and few may be there at night.

The common causes of hotel fires are kitchens, smoking, and
electrical. The three principal precautions are as follows.

Current building regulations require:

® Maximum travel distances from bedrooms or points in public
rooms to a protected escape route

® Alternative directions of escape, normally at least two from any
point

® Protected escape routes to be of adequate width and
unobstructed

® Final escape must be free; not into a closed courtyard, and

® Maximum times are laid down for the complete evacuation of
the building.

11.7 illustrates the main requirements of the regulations.

2.11 Security

Security involves the protection and control of property, and the
safety and supervision of all persons occupying, entering or leav-
ing. In planning, consider the following:

® Control of property, i.e. prevention of theft. This covers strength
of construction of doors and walls, burglar alarms, CCTV, and
controlling unauthorised exit through fire escapes

® Control of entry to bedrooms. This covers access to windows
and balconies, and the lock mastering system. Access of guests,
cleaners, manager and security personnel have to be controlled,
and locks have to be changed regularly to prevent later access
using old keys. Electronic card key systems facilitate frequent
code changes

® Provision of safes and strongrooms for valuable items, both in
bedrooms and centrally

® Surveillance of everyone entering or leaving. Entrances must be
planned so that they are always watched. Side or garage
entrance routes must not by-pass reception desks. Goods
entrances should have roll-down shutters
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11.7 Requirements for means of escape

® Baggage handling and checking. Baggage rooms should be
isolated and have explosion relief

® Security of hotel grounds. Motels, holiday village or condomi-
nium developments may have substantial grounds. Unclimbable
perimeter fences and floodlighting are common. Intruder detec-
tion appliances may be used

® Ensure that criminals cannot escape by setting off fire al
and using unsupervised fire exits.

2.12 Hygiene
Failure to maintain a proper standard of hygiene can lead to a hotel
being closed down. The designer should specify:

Impervious easily cleaned surfaces

Facilities to prevent cross-contamination of food
Control of ventilation and temperature

Protection against flies, rodents or smells

Means of washing food, utensils, and surroundings
Sanitary, washing and changing facilities for staff, and
Proper refuse storage and disposal.

2.13 Piped services

A hotel depends on having an economical ducting system. It must
be of generous size, as short as possible, and with easy access to
every part without going into bedrooms.

Large quantities of water are used for catering, boilers,
swimming pools, cleaning, fire fighting and irrigation of
grounds. Storage equal to 100 per cent of daily use is recom-
mended. Drainage must be provided to carry all this away.
The repetition of bathrooms lends itself to prefabrication of
pipework. Heating systems for bedrooms must have local
control.

2.14 Communications

Space requirements for communications equipment are constantly
changing. Equipment tends to get smaller, but services provided
increase in number.

]

b In multi-room suites no
single cross-room dimension
should exceed 9m

¢ In multi-room suites any
associated private corridor
limited to 7.5m long

T_max76m_

e Dead-end corridors limited
to 7.6 m long

Telephones

A hotel will have separate groups of lines for guests and administra-
tion. They will normally go to a private automatic branch exchange
(PABX). All bedrooms usually have a telephone; incoming calls
via the operator, outgoing calls direct dialled, but metered and

D aWed for by the hotel. There will be payphones in public areas
s Al d¥'s

taff rest rooms. Internal extensions will be located in plant
rooms, Kitchens, serveries and bars, etc. and in escape routes.
A direct line will be required for a fax machine. Phone systems
will provide automatic morning alarm calls.

Public address

Public areas are often covered by a public address system for paging
guests. Individual public rooms, such as discos or conference spaces
need their own equipment. These can be used for background music.

Radio and TV
Normally by a central aerial system and coaxial cables to all rooms.

Computer systems

These are constantly changing, but many hotels have terminals in
restaurants, room service areas, etc. so that the guest’s bill is
constantly updated and immediately available. Quick settlement
of guests’ bills is very important in business executives’ hotels,
where most of the guests check out at the same time in the morning.

Staff paging
There is usually some radio-based method of locating and contact-
ing staff.

3 BEDROOMS

3.01

Bedrooms are the core of the hotel industry. For flexibility most rooms
have a double bed or twin beds. Bedrooms normally have en-suite
bathrooms. It may be assumed in preliminary calculations that the
capital cost of a room will approximate to 1000 times its nightly rate.



3.02 Areas

Corridor widths and bedroom sizes are greater in more expensive
hotels. In the preliminary design stage allow the following overall
bedroom areas:

2-star: 20-22 m>
3-star: 25-27 m?
4-star: 30-34 m?
5-star/exclusive 36 m’min.

The ancillary areas that will be required to service these rooms are
shown in Table 1.

Table I Service areas in m> according to number of guest rooms

100 250 500 1000 Notes

rooms rooms rooms rooms
Housekeeping 1.40 1.11 0.93 0.74 Hotel laundry requires a
and general similar area. Most hotels
storage use off-site laundry services
Administration  0.46 0.46 0.37 0.28

department

3.03 Bedroom corridors
Corridors in bedroom areas should be minimised. Widths vary
from 1.3 m wide for 2-star to 1.8 to 2.0 m wide for 5-star. Costs
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11.8 Generic block plan forms

DaWw

Hotels 11-5
usually dictate bedrooms both sides of corridors. Though a number
of city hotels have been built high with central service cores
surrounded by bedrooms, this is not economical owing to the
quantity of circulation space.

To avoid an institutional appearance corridors should not appear
too long. Fire regulations determine the positioning of escape stairs.

Access to all guests’ bedrooms should be free of steps. At least
50 per cent should be accessible to disabled people.

3.04 Orientation

Take account of sunlight. Bedroom blocks with the long axis
nearer north—south than east-west are preferable. Position bed-
rooms to minimise noise from traffic, machinery, kitchens, and
the hotel’s public rooms.

3.05 Form

The bedroom areas are formed from relatively small units divided
by separating walls, with many service ducts. On plan the block
often forms an elongated rectangle, which can be straight or
curved, or bent around a corner, or surrounding a rectangular or
round courtyard. Various forms of bedroom blocks are shown
in 11.8.
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3.06 Structural grid

Apart from site constraints, the structural framework and vertical
services (including lifts) have to be related to the public rooms
below, which will have a quite different structural grid. The struc-
tural module for the bedroom block will depend on the bedroom
sizes required.

Bedroom layout should be related to staff capacities. One cham-
bermaid can cope with about six bedrooms in luxury hotels and up
to twenty or even more in lower-grade premises. Designing in
multiples of her capacity per floor will minimise staff costs.

The length of each wing will be determined by the maximum
escape distance in case of fire to a protected stair. Lifts and stairs
are usually placed together as structural cores. Do not have lifts
against bedroom walls because of noise transmission.

Bedroom sizes must be correct as they cannot be altered after
construction. The structural design of high blocks is usually post
and beam, while low blocks are usually cross-wall. Cross-walls
have good inherent sound insulation, while post and beam save
weight and therefore foundation costs.

3.07 Services

As standards are constantly rising, provide easily renewable fixed
services in generously sized ducts. Preferably design bedrooms in
handed pairs, so that the bathrooms are adjacent. This saves on duct
space and reduces noise transmission, but take care to avoid noise
through adjacent bathroom vent extracts or details such as recessed
soap dishes.

3.08 Types of room

The ratio of singles to doubles will be decided by the client
depending on expected use. Most hotels have 100 per cent doubles,
but some hotels for business executives require many singlag.
Communicating doors between rooms maximise flexibilit
suites can be formed; but fit two lockable doors in each wall for
sound insulation. Ease planning problems at corners of blocks by
having suites with a common lobby for two or more rooms.

Five per cent of rooms must be suitable for wheelchair users.
This includes providing a much larger bathroom so that there is
room to turn inside it in a wheelchair and transfer to the WC.

Be aware of the terminology used:

® Module: a single space, based on the structural grid, which can
be used for any purpose including business. Used for financial
feasibility calculations

® Bedroom: a single module containing a bedroom with its own
bathroom

® Suite: two or more modules incorporating bedrooms, bathrooms
and a separate sitting room

® Keys: total number of bedrooms and suites.

3.09 Bedroom planning

Rooms must be designed and furnished to facilitate access, clean-
ing, making up and servicing. The shape and to some extent the
size will be governed by the placing of the bathroom. Most new
hotels have individual bathrooms for each bedroom. There are
three common arrangements:

® Bathroom on external wall: This gives natural ventilation to the
bathroom, 11.9a. The greatest disadvantage is that the service
duct can only be inspected by passing through the bedroom.
Also with bedrooms on both sides of the corridor two separate
drainage systems are necessary. The amount of external walling
is increased, the bedroom window is often recessed and light to
the bedroom may be lost.

® Bathrooms between bedrooms: The main disadvantage is the
elongation of the corridor and the increased external wall,
11.9b. If the bathrooms are adjacent one of them is internal, so

the ventilation problem is only half solved, and access to the
service duct is still through a bedroom. Few arguments com-
mend this arrangement, but it may be unavoidable in
conversions.

® [nternal bathrooms: These necessitate a lobby, 11.9¢, but it is
generally used for the furnishings and so can be subtracted from
the bedroom area. It can help with sound insulation from corri-
dor noise. The bathrooms will require artificial lighting and
ventilation. But the external walling and the corridors are mini-
mised. This is the most common layout.

11.10 and 11.11 show typical double and single rooms in more
detail, while 11.12 shows a twin-bedded room of non-conventional
shape.
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11.9 Generic plan arrangements: a Bathrooms on external walls;
b Bathrooms between bedrooms; ¢ Internal bathrooms
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11.12 Twin-bedded room

3.10 Terraces and balconies

These are pleasant but costly. They lead to an increase in the
volume of the building, and to problems of security, wind and
waterproofing. A raised threshold is always needed, and guests
may slip or trip, causing claims for damages. It is wise to restrict
them to rooms with outstanding views, and to those in higher price
ranges only. 11.13 to 11.15 shows examples of hotel rooms with
such features.
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11.13 Bedroom in a saw-tooth facade hotel

3.11 Furniture and fittings

General
Furniture can be free-standing or built-in, and it can be bought
from the domestic market or specially commissioned.

Requirements will vary depending on the length of stay of the
guests, and on the prices to be charged.

Free-standing furniture, particularly if of standard design, is
cheap, flexible, easy to maintain and available in many varieties.
Fixed furniture saves space and can facilitate cleaning by being
fixed clear of the floor. It can help with sound insulation between
rooms, but, on the other hand, it may transmit noise from doors,

Hotels 11-7
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11.14 Bedroom with large terrace

11.15 Bedroom with small terrace

drawers and hangers being moved. It is regarded as a fixture and
hence as a capital investment.

Hotel furniture must be robust, and if fixed, firm. Moveable
fitments should be few, particularly in motels where control is
more difficult than in conventional hotels with one entrance. It
has been known for everything to be stripped from a room includ-
ing the television set and beds. In any case electrical equipment,
such as hair-driers, are usually permanently wired-in, and televi-
sion sets can have all their controls in bedside fitments. 11.16
shows the space requirements of all the common items of furniture.

When a room needs to be redecorated it will be out of commis-
sion. Walls and ceilings should be of materials that can be easily
cleaned. Carpets can be of modular squares so that worn areas can
be replaced. A small increase in the cost of furnishings can be a
good investment. The main types of accidental damage are cigar-
ette burns and people sitting on wall-hung fixtures. Horizontal
surfaces should be as heat-resisting as possible, and fixtures should
be very firmly fixed, or provided with legs. Catches should be
strong and simple, and doors may have to be prevented from
opening too far. A large proportion of a hotel’s income is spent
on staff and maintenance. The designer should seek to reduce
these.
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11.16 Space requirements for hotel bedroom furniture. Note: the dimensions for wardrobe, shelf and drawer units are minimum clear
internal dimensions. a Wardrobe front — per person; b Wardrobe plan; ¢ Shelf unit front; d Shelf unit plan; e Drawer unit front; £ Drawer
unit plan; g Dressing/writing table front; h Dressing/writing table plan; i Dressing/writing table section. Dimension A must not exceed
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front; k Luggage rack plan; 1 Luggage rack side; m Bedside table and single bed front; n Bedside table and single bed plan; o Bedside
table and single bed side; p Bedside table for single bed; q Bedside tables for a double bed; v Bedside table for twin beds
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One of the chief reasons for needing cleaning and eventual
redecoration is smoking by the guests. Modern practice is to
maintain some rooms solely for smokers, to minimise the problem
for the other rooms.

Beds
These must satisfy a number of requirements:

® Comfort

® Adequate dimensions

® Durability

® Ease of movement for making up

® Ease of dismantling for storage

® Absence of creaking, and

® Good appearance, including bedhead which may be a fixture.

Positioning is important: generally singles are located parallel to a
wall and doubles have the bedheads against one of the party walls.
The opposite, singles with the head to the party wall, or doubles
with the beds parallel to walls, the so-called studio room layout,
use more space.

Beds are now 1 m wide for a single and 2m x 1.5 m for a double,
but the size varies with the degree of luxury. For appearance, a
height of 300 to 400 mm, including mattress, is best. For ease of
making, however, as low beds cause fatigue and backache, a height
of 530 to 600 mm or even 700 mm is better. Including the bedhead
the bed is therefore 2.10 m long. A minimum of 0.8 m is needed as
passageway at the foot of the bed, so the minimum width of a
double bedroom is 2.9 m.

If the associated bathroom has a full-length bath, basin and a
WC it also needs to be 2.1 m overall. There is consequently no
space in the entrance lobby for furnishings, so wasting this space
completely. If a further 0.6 m is allowed in the lobby for furnishing,
the room width becomes 3.5 m. This is a fairly common module in

modern medium-priced bedroom wings. It balances the need for
shortening corridors with the provision of reasonable space in
individual rooms.

Fittings

A long hanging wardrobe space with 300 mm and 500 mm width is
required for the first person, plus 300 mm more for each extra
person, with preferably a short hanging space somewhat smaller.
Provide at least two shelves or drawers for the first, and one more
for each extra person, with a width of 300mm and a depth of
450 mm.

A luggage rack, which could have a space for a trolley
underneath, 800 to 900 mm long, is needed. There must be
guards against abrasion by metallic objects such as studs on
suitcases, and it should be high enough to avoid fatigue for
those packing.

Provide a dressing table at least 900 mm long, doubling as a
writing table, and with at least one drawer. Fix a mirror above it,
ideally with two side mirrors. It must have a good light, with
separate switches. There should also be a full-length mirror with
suitable lights.

There should be separate reading lights over the bed or beds, a
general light and a light in the entrance lobby as well as those in the
bathroom.

The bedhead is normally built in, but may need to be
moveable to allow change of bed position. It holds bedside
tables large enough for books, spectacles, water and a tele-
phone. All lights, radio and television should be controlled
from the bedhead, also any mechanical equipment such as
curtain controls, heating and ventilation or tea maker. In the
best hotels there will be a drink dispenser, a refrigerator, and
sometimes a safe.



Loose furniture

Each bedroom should have one or two occasional chairs, at least
one easy chair per person, a swivel dressing table chair, an occa-
sional table, standard or table lamps, ashtrays, maybe a trouser
press, and usually a television set.

4 PUBLIC AREAS

4.01

These areas usually need long-span construction and vary greatly
from one hotel to another. They are usually located at ground level
for convenience. Roof-top restaurants are only built to take advan-
tage of quite exceptional views — the costs of servicing them can be
substantial.

4.02 Entrance

The impression created by the main entrance is important and
defines the type of hotel. It must always be obvious and lead
directly to reception. Something more than a canopy is desirable
to provide protection from wind and rain. A porte-cochere should
be wide enough to allow two cars to pass and possibly high enough
for coaches. Special lighting may be needed to accentuate the
entrance.

Provide doors wide enough for a porter with bags, 900 mm clear.
With revolving doors, side-hung escape doors will also be
required. A draught lobby should normally be provided. Consider
automatic doors.

All public entrances must be accessible to ambulant disabled
people, and at least one to those in wheelchairs. At least one
entrance from the hotel garage must be accessible to wheelchair
users.

fine floor finishes are approached. There will be dirt and wear §
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Sometimes clients will require it to be visible from the street,
alternatively they may decide that privacy for guests may be
more important. This will influence the type of glazing and cur-
tains. Occasionally a hotel is located above another street-level
use. If the reception itself is on an upper floor, the stairs and lifts
must be exclusive to the hotel.
In any reception, the following facilities are required:

® Counter, suitable for writing, with a ‘bag shelf’

® Space for receptionist

® Key racks, often associated with letter racks behind counter

® Cashier and accounting equipment, computer, etc. Foreign cur-
rency service may affect storage requirements

® House telephone, for visitors to speak to guests in their rooms

® Call boxes: if there are phones in rooms only a few will be
needed. They must be visible to reception staff but have some
privacy

® Space for timetables, tourist leaflets, brochures, etc.

Postbox, stamp machines, etc.

Telephone meters for recording the cost of calls from guests’

rooms

® Clocks and calendars visible to staff and guests

® Stationery and records store

® Strongroom or safe

® Parcel or baggage storage

[ ]

[ ]

Room call system, and
CCTV monitors, etc.

The relationships between the reception desk and other facilities
are shown diagramatically in 11.17.

There is often a separate head porter’s station, which may
include an enquiry counter. It should be in a strategic position to
control the entrance, the coming and going of guests, call boxes,

A transition area of flooring is required at the entrance be i o and any external taxi rank or valet parking system. The head porter

foot traffic.

4.03 Reception
The reception desk should be visible to the guest immediately on
entry, and it should be on the route to the lifts and stairs.

direct services

front desk services

Wontrol porters and messengers, and will look after baggage.
r she will be able to communicate with the garage, luggage
room, reception, and cashier and will monitor fire alarms and
service bells.

The client must decide on baggage handling. If not carried by the
guest, there may be a separate baggage entrance, especially if tour
buses bring mass deliveries of luggage. A lift, baggage room and a

back-up services

—| telephone operator
—| meters and records

public telephones,

—| accountant
—| credit manager

cashier

teleprinter, fax, etc

mail, keys, messages

—| safe deposit and vault

lobby front desk

—— sorting office

—| paging and communication

—| computer operations

—| advance reservations

—| registration office

registration

porters, bellmen

baggage store

i room status indicators

information

—| stationery store

11.17 Relationship diagram for administration services

——! typing and clerical offices
—| marketing sales office

|
|
|
|
|
|
|
—| front office manager |
|
|
|
|
|
|
|
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foolproof method of identifying luggage may be necessary; guests are
nervous if they are separated from it. Provide some space for trolleys.
Access to those public rooms mainly for nonresidents (including
conference, banqueting suites, etc.) is often separate from the main
reception. Another entrance foyer will be needed, plus cloakrooms.

4.04 Lounges

The traditional image of a lounge as a separate room is changing.
Isolated lounges earn no revenue. They are more likely to be part of
an irregular area joining public rooms to the entrance area, or part
of a bar. If there is a bar the room should not look dead when the
bar is closed. Resort hotels may have a lounge for entertaining
guests’ friends. A rough planning figure is 1.1 to 1.4 m? per seat.
Furniture is normally easy chairs and low coffee tables, and the
atmosphere should be informal and relaxing.

The design of bars is influenced by the areas that they serve:
lounge, restaurant, coffee shop, banqueting rooms, room service,
etc. and the degree to which waiter service is employed. Bar design
is dealt with in detail in Chapter 17 of this Handbook.

4.05 Dining rooms

The dining room is usually open to non-residents, so there should
be convenient access from outside the hotel in addition to access
for resident guests. Most larger hotels will have dining rooms on
several levels, such as a breakfast room on the first floor. The main
dining room must be directly adjacent to the main kitchen. Details

Table IT Food service areas in m”: according to numbers of seats

Area per seat (m?)  Notes

a Food services

A-la-carte restaurant 1.8t0 2.0

Brasserie Coffee shop 1.7t0 1.8 Gross factor, allowing for
circulation

Lounge and bar 1.81t02.0 Cloakrooms, etc. typically
add 20%

Functions, banquet style 1.2

Functions, conference style 1.6

Foyer to banquet hall 0.3

Staff canteens 0.7 t0 0.9

b Service facilities

Main kitchen 09to 1.0 or 60% of dining room

Coffee shop kitchen 0.6 or 45% of coffee shop

0.5 for diners
0.3 for coffee shop

Food, liquor and china storage or 50% of kitchen

are in Chapter 17. Table II gives areas required according to the
number of seats, and includes the areas that are more fully covered
in section 5 below.

4.06 Function rooms

Function rooms tend to be linked to the business facilities as they
are also used for conferences, etc. But these large rooms have to be
designed to be multi-functional as the cost of providing them is
high and so they have to be in frequent use.

They may need to be adaptable for banqueting, dancing, con-
ferences or exhibitions. Floors may have to be changed, e.g. by
changing the covering. Considerable space adjacent will be needed
for furniture storage. It may be necessary to be able to divide the
room with sliding screens, but ineffective soundproofing may not
allow use of both parts at the same time. A separate entrance from
outside is usually needed. There must be at least two emergency
exits. Very good sound insulation is vital both to prevent sound
entering and escaping to bedrooms, etc. Excellent environmental
services are necessary.

4.07 Checklist of requirements
Ante-rooms

Food and liquor service

Method of dividing room
Soundproofing and acoustic treatment
Storage of moveable walls

Furniture storage

Crockery and equipment storage

Dance floor, with removable carpet
Protection of walls against chair damage

D aWr-conditioning
Seating area in resta oilet and cloakroom facilities

Cine projection

External access for heavy equipment for exhibitions
Exhibition services, e.g. gas, water, drainage, phones
Dimmable lights

Electronic equipment: TV, audio

Changing rooms for temporary staff or performers
Bandstand or dais, temporary or permanent

Theme motif or name

Press box

Fire exits, lighting, etc.

Banquet kitchen 0.24 or 20% of banquet room
Banquet storage 0.05 or 8% of banquet room A diagrammatic representation of these relationships is shown
in 11.18.
entrance circulation reception intermediary services function areas back-up services
main entrance
* meetin — -
—— buffgt — —— 9 I audio-visual aids |
service rooms L]
lobby = —
——| projection rooms |
information conference :
- . — - —| translation booths
services hall |
direct lifts reception —| exhibition entrance |
| f———
entrance escalator foyer I -
cocktail | staging |
— bar — —={ ballroom
—| furniture storage |
car park cloakrooms, banqueting bar service |
toilets hall food service |

11.18 Relationship diagram for non-residential functions




5 SERVICE AREAS
11.19 is a relationship diagram for the service functions.

5.01 Bedroom servicing

Table I gives service areas required according to number of guest
rooms. Take particular care where room service areas are con-
cerned, as much work is done while guests are still asleep.

5.02 Catering servicing

The most important element to get right is the location of the main
kitchen. This has to serve the main restaurant three times a day, 365
days a year, and needs to be immediately adjacent. It also serves,
directly or by satellite kitchens, other catering outlets, functions,
banquets, bar food, room service, staff restaurant, etc. Its location
is critical for back-of-house circulation. Site kitchens and rooms
used for food and wine storage on the north or northeast side if
possible, to facilitate temperature control. Areas required are given
in Table II.
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5.03 Offices

The manager’s office is usually adjacent to reception for reasons of
control. Other offices, accounting, records, etc. can be elsewhere as
long as communication to reception is good. In a large hotel
accounting is computerised for speed and staff economy. While
office sizes vary greatly, a rough indication is 7.5 to 20m?, and
Table III gives some further details.

6 OTHER SPACES
Table IV covers area requirements for various other spaces.

6.01 Special accommodation
The other facilities that may be required are:

® Staffroom for guests’ chauffeurs or other staff

® Day nurseries (especially in resort hotels)

® House doctor or nurse, and sick bay

® Business executives secretarial facilities or offices

delivery/ primary stores secondary stores/ distribution outlets
disposal operational areas
| arsres [+ ~[mes |
stores bar stores bars —| lounges
coffee
shop
speciality
meals
—~[iablevire]
reserve linen fi_nishing banquet
stores kitchens halls
——[uiersis_]
function
Daw
servery ;erg;esational
main
- servery restaurant
bulk food kitchen main kitchen
stores stores
pantries ;%?'\I/Ti]ce
—>| computer I— public
—>| communications I— areas
—>| generating plant I—
goods weighing and maintenance | electrical distribution
entry checking stores | water supplies systems
—>| drainage I—
workshops - :
records —>| boilers, space heating I—
—>| calorifiers, hot water I—

- - uest
refuse —>| refrigeration I— ?ooms
storage

9 —>| air conditioning I—
—>| fittings I—
—>| furniture I—
reserve | furnishings service -
stores linen rooms elevators
| house
keeper
| laundries i chutes

11.19 Relationship diagram for technical and catering services
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Table III Office areas required in m?

100 guest rooms 200 guest rooms

a Administrative

Manager 95t011.5 11.5 to 14.0
Assistant manager 7.5t09.5 95t 11.5
Financial not required 7.5t09.5
Secretaries (area for each, two required) 7.5t09.5 11.5t0 14.0
Sales and catering not required 11.5 to 14.0
Purchasing not required 11.5 to 14.0
Personnel and auditing not required 75t09.5
General office 14.0to 18.5 18.5t0 23.0
b Food and beverage department

Catering manager 7.5t09.5 95t 11.5
Chef not required 95t 1.5
Banquet manager and waiter not required 7.5t09.5
Room service not required 7.5t09.5

¢ Housekeeping

Housekeeper 7.5t09.5 7.5t09.5
Receiving clerk and timekeeper 751095 7.5109.5
Engineer 75t09.5 7.51t09.5

Table IV Areas for various spaces

Function Area

a Circulation and reception
General allowance
Lobby areas

Gross factors: 25-35% added to room areas
2-star 0.6 m” per room to 5-star 1.2 m? per room

b Cloakrooms
Fixed rows of hooks 0.1m? per user including staff circulation and
space around counter

Hooks plus seats 0.2 to 0.3 m? per user

or lockers

¢ Health and fitness clubs
Swimming pool

15 m? for a small fitness room to 65 m? for a
complex

Gymnasium

d Public assemblies
Conferences (theatre style) 0.6 to 1.0m? per person plus stage, plus translation
booth or 1.0 to 1.2 m? overall

0.6 t0 0.9 m* per person plus band space up to 12 m?
for a 6-piece band

See elsewhere in this Handbook

Dances

Recreations

Gymnasium or fitness centre
Sauna or Turkish baths

Cinema

Meeting rooms

Press, interview or lecture rooms
Casino or card rooms

Changing rooms for swimming pools
Night clubs

Kosher kitchens

Manager’s flat

Service flats or suites

VIP rooms, and

Chapels.

6.02 Cloakrooms and lavatories
These should be on main circulation rooms near public rooms.
They must be discreetly conspicuous, and male and female must be
separate. It must not be possible to see in even when all the doors
are open, nor must they communicate directly with rooms used for
food.

Women'’s lavatories should include a powder room of appropri-
ate size. Women prefer the cloakroom to be within the lavatory

area, but men prefer it to be outside. The number of fitments
depends on the maximum number of people to be served.

7 ACCESS AND CAR PARKING

7.01 Access

Pedestrian and vehicular access to the hotel needs to be determined
and agreed at an early stage. Access for guests and hotel servicing
must be clearly separate. Provision must be made for:

® Guests: arriving by private car, taxi, public buses, coaches or on
foot

® Staff: arriving by car or public transport

® Goods deliveries: food, laundry, furniture may need to be
separate

® Refuse: separate from food supplies.

Roads must have curvatures related to the size of vehicle, space
must be available for waiting, and approaches should be visible
from inside the building.

7.02 Signage

External signage is always required. Consider the proper integra-
tion of illuminated signs on the building at the design stage, not as
an afterthought. Flagpoles, floodlighting and other feature entrance
signage may be required, as well as remote off-site direction signs.

7.03 Lighting
External lighting needs to draw attention to the hotel and highlight
an inviting entrance. It should banish dark corners and enhance

15.0 x 7.0 x 1.4 m plus 2 m surround plus chal ity.
amw
arge

7.04 Car parking
Planning requirements vary according to the type and size of hotel
and its location. The planning authority will advise.

A common operational requirement is 1.2 to 1.3 spaces per
room. Inside London it may be less, but space for conference
parking may be greater. The biggest problem is usually fly-parking
by outsiders where the site is desirable.

Provision must be made for cars to drop off passengers easily at
the main entrance, and then go to the car park; the driver must then
be able to return easily on foot to the entrance to rejoin guests.
Afterwards, it must be equally easy for the car to return to pick up
at the entrance. In a town the parking may have to be in the
basement, and mechanical plant may be displaced to a subbase-
ment or upper floor.

7.05 Servicing

Secondary access is required for goods and service vehicles with
adequate provision for turning, loading and unloading. It is nor-
mally from a road different from the main entrance. Staff access is
usually through the service entrance to simplify control. It is
necessary to make separate provision for receiving and handling
different types of goods, taking into account their nature and
storage requirements. The main divisions are:

® Beers, wines, spirits: needing beer and wine cellars, spirit stores
and crate storage

® Food: needing cold stores, vegetable stores and dry goods stores

® [aundry and soft furnishings: linen stores

® General: crockery and cutlery stores, cleaning equipment stores,
storage for maintenance plant, furniture and general goods and

® Fuel: oil storage tanks and solid fuel enclosures.



7.06 Refuse

Refuse collection vehicles will normally use the service entry.

There must be space for:

® A compactor, about the size of one car-parking bay
® Crushing machines and containers for glass bottles
® Containers or skips for large dry items

® Bins for food waste intended for animals

Hotels 11-13
® Space for returnable containers
® Material intended for incineration.

Rubbish is a potential source of nuisance as decaying residues
of food attract rats and flies, and rubbish clearance operations
can be noisy. Bins and containers should be situated in an
impervious enclosure equipped with means of hosing down
and drainage.

Daw
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NOTE

are capable, without substantial modification, of accommodating
the emerging requirements of organisations.

1.02

This is particularly relevant to the UK. British office buildings
were until the early 1980s a provincial variant of the North
American developer system, financed in much the same way but
much smaller, far less efficient in construction as well as plan form,
less serviced, and much more influenced by external considera-
tions forced upon the developers by the British town and country
planning system.

1.03

The contrast between the best new, North Americanised London
offices such as Broadgate or Canary Wharf with the best North
European offices such as SAS Frosundavik or Colonia — the sort of
buildings produced when the developer’s influence on office build-
ing design is relatively weak — is very striking.

Some important aspects of design relevant to offices will be faw

elsewhere in this handbook.

1 INTRODUCTION

1.01

Office design is at a turning point. For many decades, especially in
the developer-dominated Anglo-Saxon world, office users have
been passive. Vendors have concentrated on perfecting the deliv-
ery of buildings at most profit, least risk and maximum
convenience for themselves. The buildings that result can satisty
the relatively simple demands of highly routinised and unchanging
organisations. The key question is whether such office buildings

User influence on recent office design in Scandinavia, Germany,
and the Netherlands has been direct and considerable, resulting in
narrow and complex rather than deep plan forms, in very high
degrees of cellularisation, and above all in extremely high stan-
dards of space, amenity and comfort for office workers. Buildings
which have been shaped by direct user influence — through highly
professional programming, through the competition system, and
above all through Workers’ Council negotiation — are sufficiently
different from the supply-biased, developer-oriented offices of the
USA and the UK to demonstrate that an alternative kind of office is
achievable, but at a cost, 12.1 to 12.4. A comparison of the types is
given in Table L.

b
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12.2 The American influenced open plan with
centralised space standards and single status
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12.3 Robust office shell designs, self-regulating structural grids 12.4 The demand for higher standards, personal privacy — the
(1970s) ‘combi-office’
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Table I Planning and design criteria for different types of office building

Biirolandschaft Traditional British New ‘Broadgate’ type of Traditional North New north European
speculative British speculative American speculative
'\ aldw -
‘L/j ; Y I N\
No. of storeys 5 10 10 80 5
Typical floor area (m?) 2000 1000 3000 3000 multiples of 200
Typical office depth (m) 40 135 18 and 12 18 10
Furthest distance from 20 7 9to 12 18 5
perimeter aspect (m)
Efficiency: net to gross 80% 85% 90% 70% (lots of public
circulation)
Maximum cellularisation 20% 70% 40% 20% 80%
(% of usable)
Type of core Semi-dispersed Semi-dispersed Concentrated: extremely Concentrated: extremely Dispersed: stairs more
compact compact prominent than lifts
Type of HVAC service Centralised Minimal Floor by floor Centralised Decentralised: minimal use
of HVAC
1.05 The new office ubiquitous and addictive information technology that is reshaping

In the last years of the 20™ Century offices suffered the effects organisations, changing their demography, and above all resche-
of the first wave of distributed intelligence. Cable management, duling their use of time. Whereas in the early 1980s what mattered
bigger heat gains, finer zoning of air conditioning were the symp-  was the obsolescence of particular office buildings, what matters
toms; the major underlying problem was, and still is, how to  now is the growing obsolescence of the nine-to-five office work —
accommodate accelerating organisational change within long- and of all the patterns of employment, location, and commuting
term architecture. Today it is the indirect consequences of that have shaped our cities for a hundred years.



1.06

Re-engineering (or changing the organisation of) office work is
leading already to experiments in the intensification of space use-
time sharing the office. This is hardly good news for developers
whose enthusiasm in the late 1980s modernised the British office
stock, but led also to overbuilding. While office users are intent on
driving office space harder than ever before to succeed (or even to
survive), developers are considering whether to offer more services
to attract tenants (the intelligent building), to take secondary office
space out of circulation (change of use), or to tailor-make offices to
suit particular tenants.

1.07

Architects must get closer to the users, at both tactical facility
management level and at a strategic level. Users are now where
the real power lies — certainly no longer in the old, discredited,
institution-dominated real estate market — and users’ needs are
changing faster and more spectacularly than ever before.

2 MATCHING SUPPLY AND DEMAND

2.01

The design of office buildings has suffered from oversimplified
generalisations by architects, developers and clients, who have
preferred to use a ‘rule book’ providing easy answers, rather than
thinking the problems through. There is no such thing as the
all-purpose building, a hard lesson for architects in the modern
movement tradition of ‘universal space’. Equally, speculative devel-
opers and funding institutions still have difficulty in coming to terms
with the fact that the different sectors of the market have different
requirements, and that those requirements are constantly changing.

2.02
We need to examine the frame of reference for designing office
buildings. Those looking for premises have a choice between the
new and the old. There are additional options — even for those
seeking new, large, high-performance buildings which until
recently did not exist. Buildings must be designed to reflect the
requirements of the different sectors — horses suited to courses.

2.03

At one end of the spectrum are very large, rich and complex
organisations which have spent considerable sums on computing
and telecommunications. In recent years these firms have been able
to move offices at short intervals to ensure that their accommoda-
tion kept pace with their growth and technological requirements.

2.04

The demand for space from professional firms with distinct usage
and layout requirements puts them in the middle range. At the other
end of the spectrum are the many small service firms which need
only the simplest and cheapest accommodation. No one design can
accommodate equally well such a wide spectrum of demand.

2.05 Supply and demand

The essence of the design brief for office space is in the balance of
the economic model of supply and demand, 12.5. Producing a
viable statement of requirements for a client is begun by investi-
gating the demand for space. Depending on whether the project
involves existing space or whether it is being built to suit, the final
area requirement will be arrived at by reconciling space demands,
such as workspace standards, furniture and filing strategies, with
the supply issues of building form, planning and structural grids
and depth of space. Table I covers planning and design criteria for
various types of office.
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demand

supply

building form

planning grids
structural grids
depth of space

space standards
furniture standards
filing strategies
ancillary areas
support areas size of floors
design guidelines number of storeys

1— analysis4T

12.5 Reconciling demand and supply

use

2.06 Improving user satisfaction, health and comfort

A good building is an elusive thing, but it is one which satisfies
organisational needs at reasonable cost and without unnecessary
effort, and in which the inhabitants are happy to work. This brings
us to a good brief, good design, and good management. There must
be four key features:

® Adaptability to meet a range of space and servicing require-
ments. The building should not make it difficult for occupants to
do what they want. For example, in addition to the current shell-
and-core facilities, offices might accommodate a wider range of
choice in internal environmental services, from natural ventila-
tion and lighting upwards.

® Contact with the outside world. People like being near a window
with clear glass. In Scandinavia and Germany this is now almost
a right, and is having a major influence on office design, with
deep open plans giving way to more diverse buildings with
offices of a more domestic scale around a core or ‘street’ of
common facilities. The degree to which similar views and solu-
tions will prevail in the UK is not yet clear. Cultural and climatic
differences make building types and their services difficult to
export, however international they may feel, and new icons are

D aWst as likely to prove false gods as others have in the past.

® Better, healthier and more productive internal environmental
quality. In all its aspects: heat, light, sound, colour, and air
quality. This last is the most difficult as natural ventilation is
more psychologically acceptable than any mechanical system,
however poor the outside air. And, of course, delight: a building
which both works and feels good to be in will be a much better
investment in the long run than one which is functional but
unloved.

® User control. Psychologists have observed that the human factor —
for example, the openable window — is disproportionately signifi-
cant to perceived wellbeing. The reasons may include social
as much as design and health issues. For example, one writer
observes that ‘individuals measure their worth within an organisa-
tion as much by the control they possess over their environment
(in the broadest sense) as by expenditure, however lavish, from an
invisible and unfeeling corporate exchequer’. Not nearly enough
is known about the behavioural aspects of both simple and
advanced environmental control systems in buildings.

3 STANDARD METHOD OF BUILDING MEASUREMENT

3.01
An understanding of the terms used by clients to specify floor
areas, 12.6, 12.7 and 12.8, is essential:

Gross External Area (GEA): the floor area contained within the
building measured to the external face of the external walls Gross
Internal Area (GIA): the floor area contained within the building
measured to the internal face of the external walls.

In all the above gross measures features such as atria are mea-
sured at the filled floor level; the clear voids are not included in the
total area. Enclosed plant rooms on the roof are included in all
gross measures.
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building
supply

Net Internal Area (NIA): is GIA less the floor areas taken up by:

[

external walls

gross external

core/common

area (GEA)

gross average
area (GAA)

gross internal
area (GIA)

net internal
area (NIA)

primary circulation

net office
area (NOA)

s
.

12.6 The standard method of measurement in the Code of
Measuring Practice published by the Royal Institution of
Chartered Surveyors and the Incorporated Society of Valuers and
Auctioneers

® Common lobbies and foyers

® Enclosed plant on the roof

® Stairs and escalators

® Mechanical and electrical services plant areas
® Lifts

Internal structure, such as columns

® Toilet areas

® Functions within the core enclosure

® Ducts and risers

® Car parking which was included in gross area

These areas are often referred to as core and/or common areas.

3.02
An additional non-standard term encountered is Net Office Area
(NOA). This is the NIA less the main corridors or primary circulation
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(as it is often called). These corridor routes are required to maintain
life safety in emergency situations such as a fire, but do not include
the routes used to access workstations off the main corridor (i.e.
secondary circulation is included in NOA).

3.03 The space budget
The components of the space budget, 12.9 are as follows:

Workspace: the area given over to workstations and their immedi-
ate requirements, such as personal filing

Ancillary: the area given over to functions that are managed by and
support a section or working group, including local meeting places,
project rooms, storage areas, shared terminals, refreshment and
copy areas

Support: the area given over to functions that are centrally mana-
ged and support the whole organisation or building, including mail,
reprographics, network rooms, switchboard rooms, library, confer-
ence, central meeting etc. The areas may be on separate floors or
otherwise distant from individual departments or groups

Fit factor: buildings can rarely be 100 per cent efficient, for two
prime reasons:

® Building configurations, grids and obstructions
® Departmental integrity.

organisation
demand

fit factor

support

ancillary

workplace

12.9 The space budget represents the organisation’s requirement
for net usable area
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4 THE TIME-BASED NATURE OF THE OFFICE
ENVIRONMENT

4.01

Buildings are relatively permanent, while the organisations and
activities within them are continuously changing. To allow for
maximum flexibility, different time scales of building briefing
and design can be distinguished into separate functions of:

® The building shell — the structure and enclosure of the building,
12.10, lasting 5075 years, while the functions within change
many times over. The ability of the shell to allow for change is
reflected in the depth of space, location of cores, floor-to-floor
height to allow capacity for services, and the floorplate
configuration.

® Building services — the heating, ventilation, and cabling infra-
structure of a building, 12.11, which have a life span of 15 years
or less before the technology becomes obsolescent.

® Scenery — the fitting-out components of a building, such as
ceilings, lighting, finishes, 12.12, which adapt a building to a
specific organisation’s requirements. The life span of a fit-out is
between 5 and 7 years.

® Setting — the day-to-day re-arrangement of the furniture and
equipment, 12.13, to meet changing needs.

4.02

The traditional role of the office building has been to accommodate
people and their (largely paper) files. It has also provided a meeting
place for customers, suppliers and consultants, as well as for the
organisation’s own staff. To this role, developments in technology
have added the need to accommodate a wide variety of new
equipment.

Daw

Information technology is changing the role of the office building.
Computers make it possible for an increasing proportion of staff to
work away from the office, which becomes a communications
centre for the organisation. This has implications for the location
and aesthetics of the building; and other implications, too. For
instance, there is likely to be more travel outside rush hours.
Office buildings should provide more meeting rooms, and a less

HEEES

12.10 The building shell, expected life 60 years

12.11 Building services, expected life 15 years
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12.12 Scenery, replaced after 7 years

12.13 Setting, changing from day to day

ordinary desk space. Some of the office space will be allocated to
staff on a temporary rather than a permanent basis.

4.04

Many organisations, particularly in the services sector, already find
that up to 40 per cent of their staff are away from the building at
any one time, 12.14. It is not therefore appropriate to plan forgtQ0
per cent occupancy by all employees. This leads to the conce@r
‘free addressing’: an employee does not have a personally assigned
desk, but uses any convenient free desk when he or she is in the
office, and with mobile phones or new PABX technology they
keep their own extension numbers.

5 THE OFFICE SHELL

5.01

Research into the requirements of building owners and facilities
managers provides useful feedback into specification requirements
which are high priority. These are:

® The ability to absorb change and minimise operating costs
® The freedom to address users’ expectations for:
— Opening windows
— Environmentally friendly working spaces
® Local environmental control
® Ease of maintenance
® Opportunity to participate fully in design decisions.

5.02

The dimensions provided in this section are guidelines based on
European case studies and good practice. In some circumstances,
such as inner-city sites, a different approach may be necessary to
stay within planning restrictions or to ensure financial viability.

5.03 Floor depth

This determines the quality and types of space available on each
level. Aspect, natural ventilation and lighting, zoning of space,
and support space should all be considered. Building depths are
generally described as being predominantly ‘glass to core’ or
‘glass to glass’.
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12.14 Time utilisation of traditional desks

® Glass-to-core depths of 9—12m allow room for cellular office
space or open plan plus storage.

® Glass-to-glass depths of 13.5-18 m allow two or three zones of
office and support space.

5.04 Storey height (floor-to-floor height)

Related to floor depth and floor plate size, this has a major effect on
air conditioning, cable distribution, ability to use natural ventila-
tion and light, and on visual comfort.

® Floor-to-floor heights of 4—4.5 m provide maximum flexibility
and good visual comfort.

5.05

Floor depth and storey height are interrelated and assuming glass-
to-glass depths of 13.5-18 m should be thought of together. For
example, narrower buildings do not require such generous storey
heights because of the different servicing strategies that they use.

5.06 Floor size and configuration
These affect internal communications and circulation routes
around the building. Small floors are inefficient in terms of the



ratio between core space and usable floor area. Large departments
have to be split over a number of floors, which is also inefficient.
Very large floors, on the other hand, produce circulation routes
with long distances between departments.

@ Contiguous floor sizes between 500 m? and 2500 m? provide the
most usable spaces. Landlord efficiency, expressed by the ratio
of Net Internal Area to Gross Internal Area, should be 84-87
per cent if the building is mid- to high-rise, or 90 per cent + if
low-rise. Tenant efficiency, expressed by the ratio of usable
area to Net Internal Area, should be 85 per cent or above.

5.07 Floor loading

This determines the amount of equipment and storage that can be
placed in the work area, and the overall stability of the structure.
The tendency in the UK and certain other parts of Europe is to
overspecify floor loading, which can add significantly to the con-
struction costs of the building.

® A floor loading of 4kN/m? is sufficient for general loading. If
necessary, specific areas can be designed for higher loading to
support heavy items.

5.08 Planning and partition grids

These determine how the organisation uses its space. The size of
the planning grid is less important in a completely open-plan
office. If part of the space is enclosed, however, the planning
grid will determine the size of the office modules and the overall
efficiency in the use of space.

® A 1.35m grid allows 2.7m wide offices; a 1.5m grid will
provide 3 m wide offices, and relates better to building compo-
nents in 600 mm modules.

5.09 Building skin
The role is shifting from being a barrier to the environment to being
an integral part of the servicing strategy. Natural ventilation is
becoming increasingly important in Europe. See Section 6.

5.10 Communications infrastructure

Local- and wide-area communications are important, and the base
building shell should be designed to accommodate them. Of parti-
cular significance are the entry points for external communications
services including satellite services, and also the size and position-
ing of vertical risers.

® Risers for voice, data and other services, should not take up less
than 2 per cent of Gross Floor Area (GFA), and there should be
the capacity to knock through another 2 per cent easily if the
need arises. The cores containing the risers should be widely
distributed to avoid cable bottlenecks. A communications room
measuring 2 x 1 m should serve each 500 m* of GFA.

® There should be space for dual-service entries into the building.

® Provide space on the roof, or nearby, with good sight-lines for
satellite or microwave dishes.

5.11 Access for goods and materials

Ease of access for the entry of goods must be at least as good as for
people to conflicts and bottlenecks. A clear strategy of entry
supported by appropriate signage should keep people and goods
separate. Typical materials which are regularly delivered are:

@ Stationery and office supplies

® Office equipment, machinery and furniture

® Food and supplies to dining areas, vending machines, etc.
® Post and couriers

® Building maintenance supplies and equipment.

Offices 12-7

5.12

A summary of considerations in the design of shells is given in
Table II.

Table II Summary of building shell considerations

Depth of building Flexibility of layout options
Amount of cellularisation
Need for mechanical ventilation

Spatial efficiency

Location of cores Ease of sub-letting
Security

Spatial efficiency

Method of cable distribution
Type of servicing

Floor-to-floor heights

Floor size and shape Spatial efficiency
Planning flexibility

Size of working groups

Perimeter detail and planning grid

Flexibility of sub-division
Efficient use of space
Solar gain/heat loss/condensation

Construction

Base of adaptation
Space for services
Image

6 BUILDING SERVICES

6.01 Natural ventilation or air conditioning?

It is usually a straight choice between natural ventilation and full
air conditioning for both speculative and purpose-built offices. In
the UK many organisations choose the latter, although they get
twice the building services energy costs, and dearer maintenance
and management. Not all these are directly related to the air
conditioning system, but to the characteristics of the type of build-
ings which are air conditioned. Apart from improved comfort (not

D aWs realised), reasons for choosing air conditioning include:
Te

stige

® Standard requirements, particularly for many multinationals

® Deeper plans, partly for alleged organisational needs and partly
to maximise usable area

® Flexibility to accommodate changing requirements, seldom
achieved except at a high cost

® Higher rents giving a better rate of return for landlords

® Poor external environment, particularly traffic noise.

6.02

Recent trends in offices have moved from traditional climate-
responsive forms, which were designed as coarse climate modi-
fiers, to climate-rejecting, sealed designs where the internal
environment is created largely or entirely artificially. This trend
is now being questioned and some pointers to the future are:

® Communications systems question the need for large, deep spaces.

® Occupants are asking for environments to be more natural, with
greater outside awareness, more daylight, natural ventilation, and
better individual control, but often with mechanical and electrical
systems available on demand for when the natural ones cannot
cope. In essence, this includes opening windows and solar control
linked to a computerised building management system. This
system monitors the opening of windows so that heating, venti-
lating and air-conditioning systems are reconfigured accordingly.

® In difficult conditions it may not be possible to have opening
windows, but some form of solar protection should be incorpo-
rated to minimise the cooling load.

® New materials, systems and design techniques permit closer
integration of natural and mechanical systems with intelligent
user-responsive controls, allowing buildings which are not fully
air conditioned to provide a higher level of environmental con-
trol than hitherto.
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® Concern for the global environment implies greater energy
efficiency; ways of doing this are to use natural ventilation,
light and solar heat where possible in place of mechanical and
electrical systems.

® The energy consumption by desktop IT equipment will soon
fall, reducing cooling loads in the general office though not
necessarily in equipment rooms.

7 SCENERY AND SETTING OPTIONS

7.01

The arrangement used by an organisation depends on who needs to
be close to whom, and what facilities are better at a distance from,
for example, the directors’ suite. 12.15 shows a relationship chart
that is used to design the allocation of space.

7.02

The scenery and setting of the workplace need to be highly adap-
tive, 12.16 to 12.22. They are also the least constrained area of
procurement, and one with the fastest turnover. Furniture is a
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12.15 Relationship chart for a small company

highly accessible tool which can add value to performance, of
doing the most with the least.

7.03 Key features

® [ ess provision of workstations for full-time individuals

® Furniture and settings for groups, project teams, and space
shared over time

® Furniture to support varied and intensive IT use

® Ability to support different users over time.

7.04

Layouts must balance the desire for cellularisation (common in
Germany and Scandinavian offices) against the need to keep costs
down and to add value with strongly interactive work patterns in
open-plan settings. Open areas should be designed and managed to
allow quiet and reflective work, and the flexible use of space at
different times. Using IT to allow mobile working within the office
suggests entirely new ways of planning space.

Managing the balance between:

Maximising communication and Need for quiet and reflection
Need for group/team and Confidentiality and
/project work individual work
Provision of open areas and Access to daylight, aspect,
for group work ventilation

7.05

12.23 to 12.38 give dimensions relevant to clerical-type workspaces.
Standard dimensions for computer workspaces can be found in
Chapter 2. Drawing offices nowadays are nearly all run with com-
puter aided design (CAD) workstations, but where drawing boards

D aWill used 12.39 to 12.42 indicate the required dimensions.

7.06 Meeting rooms and spaces

These are key areas in any organisation. 12.43 to 12.45 cover a
number of configurations. Some provision may be needed for
televisual connection to remote sites.

7.07 Servicing strategy
Power and communication services can be taken to each work-
station and meeting place in one of three ways:

® [n raised floors, 12.46
This is a popular arrangement for developers, which is surpris-
ing as it is the most expensive method. Unless an unacceptably
low ceiling is provided, it means that the floor-to-floor height is
increased by the depth of the raised floor. Power and telecom-
munication outlets are in sunken boxes accessed through flaps
with slots for the flexes. These boxes have a capacity limited by
their size, and usually only have room for three power sockets
and a double telephone socket. It is not that easy or cheap to
provide more boxes, or to move the ones that are there, so that
furniture and screen arrangements tend to be fixed in relation to
them. Sometimes boxes find themselves within major traffic
routes, where they cause a hazard.
® [n suspended ceilings, 12.47

Usually suspended ceilings are only half-full of air conditioning
or ventilation ductwork, so the increase in depth to accommodate
cabling is minimal. Power and telecommunication outlets can be
accommodated in ‘service poles’. These have room for up to
twenty miscellaneous outlets. They can be positioned virtually
anywhere, and easily moved, as they are kept in place by simply
being braced between the floor and the concrete soffit of the floor
above. The disadvantage is that a multitude of service poles,
apparently randomly placed, can appear unsightly.
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12.19 Group space
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12.22 Cellular
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12.23 Average reach of a person sitting at a desk. To reach outer

area user has to bend, but not stand up
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12.24 Basic space for writing and typing
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12.25 With space for paper on one side
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12.26 With space for paper on both sides
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12.30 Space requirements of drawer filing cabinet
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12.31 Space requirements of lateral filing units
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12.32 Space and circulation requirements of filing and other office equipment
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12.45 Modular furniture designed to allow for alternative
configurations

® [n perimeter ducting connected to cable management systems
within furniture and screens, 12.48
This is a system particularly suitable for naturally ventilated
offices without suspended ceilings. It does make moving the
furniture and screens difficult, and can inhibit easy movement
between workspaces.

Two other methods have been used in the past, but are no longer
recommended. Ducts in the thickness of the floor screed require
service outlets above floor level; and these can only be adjacent to
the duct positions. These totally control the placing of furniture and
pedestrian routes. An even worse system is to have the cables in the
suspended ceiling below the floor in question. This means that
when changes have to be made, work is done on a different floor
which may be occupied by a totally different organisation!

ST LT TR T T s conerete floor

N I I T AP

12.47 Power and communication servicing through suspended
ceiling

8 TRADING FLOORS

8.01

Until about thirty years ago, trading floors such as the Stock
Exchange were spaces with crowds of traders wheeling and dealing
with each other amid a hubbub of noise and hand-signals. The last
of these ‘open outcry pits’ have passed into history. They have
been replaced by floors with large numbers of computer screens,
mostly on desks, with the traders operating on these.

8.02
Although some individual traders operate independently, mostly
from their front rooms, those in organisations still need to be able



12-16 Offices

S

. g concrete floor

opening ] '
windows furniture with
screen incorporating cable ways
cable way
[
B
o " D
perimeter j-b'oé._o _ i _ _ _
cableduct |- ° - Tt s et g > TorTh concrete floor

12.48 Power and communication servicing through perimeter cable ducts, and cable management furniture

to interact face-to-face with each other. Hence computerised trading
floors tend to be large to accommodate substantial numbers of
them working in close proximity.

8.03

A radical change has occurred with the advent of the flat panel
display (FPD). Previously all computer screens were in monitors
incorporating cathode ray tubes (CRTs). These necessarily occu-
pied substantial space on the desktop, and also produced
considerable heat. FPDs employ liquid crystal displays (LCDs).
These used to be much more expensive than CRTs, but this is no
longer the case. They have a number of advantages:

® their reduced depth (while screen size is maintained) means that
occupy considerably less worktop space, allowing the desk size to be
reduced with resulting increases in density and flexibility of layout;

® they are lighter and more easily moved for installation and in
use, potentially allowing screen positions to vary for different
tasks, which is not possible at present. New forms of desk top or
above desk top screen mountings can be achieved.

® Desk sizing becomes purely dependent on the requirements for
housing CPUs and other under-desk equipment, and ergo-
nomics/user comfort.

8.04 Desk analysis
Drawings of desk options are shown in 12.49-12.51. These illus-
trate a pair of desks back-to-back for CRT, FPD and a mixture of
the two. Recent changes to the recommended standards for desk
ergonomics may impact on some of the dimensions quoted here
and in 20720 vision and Net effect (see Bibliography).

The key issues related to each type of installation are:

CRT desks:

® Face to face contact and trading is difficult because of dis-
tance and screen height

® Huge desk footprint if 21 in screens are to be accommodated
with full equipment flexibility

® Good accommodation for CPUs and services because of above

® Health and Safety issues related to large, heavy CRT moni-
tors and microwave emissions

FPD desks:

® Good face to face contact and trading

® Desk size is reduced (up to 36% if other technical issues are
resolved)

® Trader density increase (up to 24%)

® New flexibility in screen locations and desk layouts is possible
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12.49 Back-to-back traders’ desks for CRTs: a section, b plan
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12.50 Back-to-back traders’ desks with mixed CRTs and FPDs:
a section, b plan
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12.51 Back-to-back traders’ desks for FPDs only: a section, b plan

® Screen tiling options are improved

® Health and Safety concerns of CRTs are eliminated

® New approach may be required to CPU housing or provision
(critical issue)

® Services co-ordination becomes more critical with smaller
desk footprint

® Simplified desking is possible, moving away from bespoke
trading room furniture.

FPD/CRT desks:

® Compromise on improvements of FPD desk (footprint reduc-
tion, density improvement and face to face trading)

® CPUs and services can be more easily accommodated

® With desks back-to-back CRTs can be used on one desk and
FPDs on the other
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8.05 Central processing units (CPUs)

The drawback of a smaller desk footprint is less space in the desk
for the equipment, principally the CPUs. Future desk designs will
require careful integration of CPUs. 12.49 to 12.51 illustrate how
CPUs could be accommodated in equipment towers under the
desk.

An alternative approach would be to set up a centralised proces-
sing area in an equipment room, although it is recognised that there
are advantages and disadvantages with this approach depending on
the technology platform.

Using network computers (NCs — smaller, cheaper alternatives to
the PC, designed to connect to a network or the Internet) instead of
PCs would eliminate the requirement for a number of large CPUs
to be housed in the desk, consequently reducing the necessary size
of the under-desk void. However, it is likely that semi-independent
CPUs will still be required for some applications and to reduce
unnecessary network traffic.

8.06 Future desking

Standard office workstations, which used to be small, simple, low-
cost, flexible desks, have become bigger, L-shaped and highly
engineered to accommodate increasingly large CRT monitors.

At present trader desk design is complicated as vendors have to
accommodate the requirements of current technology. Some are
building in collapsible frame devices to ‘future proof” for FPDs by
allowing conversion to a smaller desk. The highly bespoke and
inflexible trader desk will soon be a thing of the past.

It seems likely that many businesses will adopt FPDs (possibly
as well as NCs) for general office areas and trading rooms over
the next few years. As this happens, we should see a convergence
of the trading desk and general workstation into a standard,
non-modular, linear bench arrangement. An ideal solution

a d be to provide mobile docking pedestals and a technology

trench (a linear void within the desk zone to accommodate
cabling, back boards, connections and NCs) to maximise linear
flexibility.
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12.52 Plan of trading floor using CRTs. Desk size 1500 x 1250. Headcount: 384 traders, 16 offices, 29 sec/support: total 429
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12.53 Plan of trading floor using FPDs. Desk size 1500 x 800. Headcount: 478 traders, 16 offices, 29 sec/support: total 523. A design
using mixed CRTs and FPDs would be a compromise between these two

This set-up will provide a highly flexible office environment,

S. Bailey, Offices, Butterworth Architecture, 1990. A step-by-step

offering variable density desking (individual workspace ca& aW through office briefing and design; a useful tool for early
s CAstdes

varied to suit functional requirements) to accommodate busil
churn and change at low cost and high speed.

8.07 Office layout

The use of smaller trading desks allows the trading room architect
much more scope to achieve an effective, innovative concept
layout in restricted spaces, as well as trader orientated layouts if
desired to suit business adjacencies. All this can be achieved along
with density increases over CRT desk layouts. 12.52 and 12.53
show desk layouts for use respectively with CRTs and FPDs.
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KEY POINTS:

® Retail trading is affected by marketing, competition, polariza-
tion, and store locations

® Market research of customers and focus groups is highly developed

® New concepts, innovations and efficiencies in operation are
continuously being introduced

Contents

1 Introduction
Terminology
Markets
Shops and stores
Small shops
Departmental stores
Variety stores
Supermarkets

9 Hypermarkets and superstores
10 Shopping centres
11 Retail parks
12 Regional centres
13 Bibliography

[c BN o) RV, I N )

1 INTRODUCTION

1.01
Retail outlets consist of buildings or rooms where goods or services
are sold to the public. They include shop and store premises and
also concessionary space.

1.02 Scale and polarisation of business
A total of 33.7 per cent of consumers’ overall expenditure in Great
Britain in 2004 was spent in retail outlets. This proportion has
progressively reduced from 37.5 per cent in 1995, showing the
benefits of scale and sourcing made possible by polarisation of
retail business into large groups serving particular segments of the
consumer market. In 2004 the total turnover in predominantly food
stores was over £112 billion and in non-food stores £128 billion.
Polarisation of retail business has also had a dramatic impact on
shop numbers and the retail landscape. In 2005, 6487 multiple grocers
with 10 or more stores commanded over 70 per cent of the total
grocery turnover. This compares with 76440 individual and other
small grocery outlets that together achieved less than 30 per cent.
A similar concentration of business has occurred in non-food retailing
with some 90 000 stores belonging to multiples now dominating this
sector. With corporate finance to pay increasing rents and building
conversions to represent the brands, the character of High Street shops
has lost much of the variety of individual tenancies.

1.03 Changes in space and location

Total shop floor space has grown with the penetration of chain stores
into further market catchment areas as well as to extend individual
store space for more product lines, customer choice and self-service
checkouts. In 1992, following extensive development of shopping
centres, retail warehouse parks and standalone superstores in the
1980s total shop floor space had risen to 93 million m?. By 2004
this total is estimated to be over 100 million m?, much of the increase
arising from large-scale regional shopping centres.

2 TERMINOLOGY

2.01 Shopping activities

Shopping activities vary with different needs and may be described
as essential, convenience, comparison, purposive (specific), leisure
or remote (mail order, teleshopping, internet retailers).

2.02 Selling methods

Personal service: individual service, usually over counters or desks
by staff in attendance. (Examples: high-value goods, technical
equipment, specialist boutiques and salons, delicatessen shops,
financial and travel agency services.)

Self-selection: by customers who handle, compare and select
goods prior to taking them to cash points for payment and wrap-
ping. (Examples: department stores, variety stores.)

Self-service: of prepackaged groceries and durables collected in
baskets or trolleys and taken to checkout points for cashing and
packing. (Examples: supermarkets, superstores, discount stores.)

Assisted service: self-selection by customers combined with
despatch of similar goods from stockroom to collection point or home
delivery. (Examples: hypermarket, warehouse stores, furniture stores.)

2.03 Stock

D Ward or displayed stock: held in sales area.
a ipport or reserve stock: in stockrooms ready for replenishing

sales. The method of replacing displayed stock is a critical con-
sideration in planning and organisation.

Amounts of stock in reserve are related to the stock-turn (aver-
age time held prior to sale), weekly turnover, delivery frequency
and stock control. Electronic point of sale (EPOS) monitoring is
used to predict sales patterns, reduce reserve stock and coordinate
distribution and manufacture.

2.04 Areas

Gross leasable area (GLA): total enclosed floor area occupied by a
retailer. This is the total rented space and includes stockrooms, staff
facilities, staircases, preparation and support areas. It is usually
measured to outside of external walls and centre line between
premises.

Net sales area (NSA): internal floor space of a retail unit used for
selling and displaying goods and services. It includes areas acces-
sible to the public, e.g. counter space, checkout space and window
and display space. Net areas are used to calculate the density of
trading turnover (sales per m? or ft*).

The ratio of sales to ancillary space ranges from about 45:55 in
small shops and departmental stores to 60:40 in supermarkets.

2.05 Rents
Rents are based on gross floor area measured in ft* or m? (1 ft> =
0.0929 m?). Three main types of rental agreement are used:

Guaranteed rent: with minimum annual rent guaranteed by the
tenant irrespective of sales.

Percentage rent: based on a stated percentage of the gross sales
of the tenant.

Turnover lease: the rent being related to the actual gross turn-
over achieved by the tenant, based on the total trading receipts less
stated allowable deductions.
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13-2  Retail shops and stores

Rents are normally subject to review every four or five years.

Leases usually include the right to assign after an initial period (five
years) and may provide a landlord’s option to buy back. Premiums
may be charged when leases are sold for premises in good trading
positions with favourable lease and rent review conditions.

2.06 Retail operations

Independent: Shops and stores operated by individual or sole trader
with less than ten branches (usually one or two). May be affiliated
to a collective marketing and purchasing association.

Multiple: Mainly joint stock companies, with ten or more
branches operated as a chain of shops and stores including large
space users. Goods may include own-branded products.

Cooperative societies: Development has polarised into large
supermarkets/superstores and small convenience shops serving
local communities. Goods may be sourced through the
Cooperative Wholesale Society or competitive suppliers.

Concessions: Granted rights to use land or premises to carry on a
business — which may involve selling or promotion. The agreement
may be based on rent, fees or profit sharing. (Examples are depart-
ment stores, concourses in shopping centres, and catering operations.)

Franchises: Contractual relationships between two parties for
the distribution of goods and services in which the franchisee sells
a product designed, supplied and controlled by and with the sup-
port of the franchisor. (In the UK franchising has been mainly used
in fast-food brands, launderettes, car maintenance, bridal wear and
some electrical trading.)

3 MARKETS

3.01

A market is a public area, open or covered, provided with steg,
where traders may sell their wares on recognised market m
subject to payment of a statutory charge. This franchise confers
sole and exclusive market rights over a distance of 10.73 km.

a Roadside, North End Road, Fulham

shops

Markets make up less than one per cent of total retail sales in the
UK, but attract potential customers to the town area. The character
of markets relies on variety, mix of traders, simplicity and liveliness.

3.02 Open markets

Markets may be set up in streets, squares and open spaces, 13.1.
Stands comprise erected stalls and fitted-out vans and trailers set
out in line along kerbs or back to back between aisles. Key con-
siderations are:

® Vehicle parking and loading (near stalls)
® Traffic control

® Garbage storage and collection

® Washing facilities

® Protection of exposed food.

3.03 Covered markets

Permanent market stalls are sited in town centres and fringe areas
(associated with auction rooms). New projects include craft markets
(permanent or temporary) combined with workshops or forming part
of shopping centres. Redevelopment of existing market halls often
involves linkages with shopping centres and car parks.

3.04 Planning
Halls are usually designed to give a large-span open space having
natural roof lighting, good ventilation and service connections.
One-floor trading is preferred. Any upper floor is usually limited
to a perimeter balcony served by escalators, stairs, goods and
disabled lifts. Perimeter stalls and other grouped layouts have
service corridors. Fish, meat and food stalls are sited in zoned
areas with more sophisticated ventilation, drainage and services.
Key considerations: Access and linkage to car parks, shopping
, goods delivery and parking bays. Mix of traders. Risk of fire
(incombustible materials, fire-resistant construction smoke eva-
cuation) and means of escape.
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4 SHOPS AND STORES

4.01 Locations
Main locations for retail development in the UK are:

High street: inner cities and towns, including backland develop-
ment of shopping centres, shopping malls and street frontages

Urban fringes: industrial wasteland, redevelopment areas
(superstores, retail parks, discount stores)

Out-of-town: near motorway/main road junctions, easy access to
large population catchment (retail complexes, regional centres,
discount warehouses)

Neighbourhood: association with estate development, filling
stations (convenience shops), nurseries (garden centres), tourist
attractions (souvenir shops, cafes)

Out-of-town retail developments generally allow much lower
rents, easier access and parking, economical purpose-built ‘shed’
designs with flexible large-span spaces. Retail parks and complexes
also generate mutual benefit from association of stores and services.
Planning guidelines in the UK have stiffened resistance to develop-
ment on greenfield sites with policies directed towards town-centre
shopping and sensitive integration of new frontages.

4.02 Range of shops and stores
Retail outlets can be broadly divided into small shops (less than
280 m? sales area) and large space users. The latter include super-
markets and stores which may specialise in food or non-food lines
or sell a wide variety of products (composite shops, variety shops,
departmental stores).

Distinctions between stores tend to become blurred with:

® Retail polarisation: trends towards both larger (one-stop shop-
ping) and smaller retailers (speciality and convenience shops,
financial, etc. services, franchised units, workshop-craft outlets).

® Competition: innovation, market penetration and development of
new merchandise and selling methods, creaming of popular I @

® Acquisition: merger of competing outlets, focusing of business
and market positioning of company products, rationalisation of
lines of goods and resources.

® [mage and service improvement: extension of added value and
high-profit value lines. Improved customer services and design
environment.

4.03 Planning guidelines

Structural models Width(m) Notes

Small shops 5310 6.0 Mostly 5.4 m

Large-space users 7.3t09.2 Depending on beam depth.
Single-storey buildings —
larger spans

Clear ceiling Height(m) To underside of beams

Small shops 33t03.8 Sales area

32t03.6 Non-sales area

Large-space users 3.6 minimum  With floor: floor spacing
4to5m

Typical floor loading — kN/m®

Shop sales area 5

Shop storage 10 Increase in loading docks

Car parking Car spaces per 100 m’ gross retail area

Supermarkets,

superstores 10-12

Shopping centres 4-5

Goods and service docks m Notes

Typical provision for large-space user

Two 15 m articulated lorries: width  10.7 Allowing 1.5m

each side

Pay

Retail shops and stores 13-3

Minimum clearance height 4.7 Approach road —
5.00m
Design load for service yard 20 kN/m>

(See also Chapter 4)

Deliveries may be controlled or random. Provision must be
made for manoeuvring space and waiting bays, for separate refuse
storage with compaction equipment, refrigerated garbage and col-
lection skips.

Staff facilities (general guide only)
Staff numbers: net sales areas, 1:50 m* to 1:80 m”

Additions to the net sales area

Net areas

10-15 per cent }
5-8 per cent }

Gross areas
Staff facilities 25-30 per cent

Offices

Staff facilities include: restaurant with kitchen and servery, coffee
and recreation rooms, changing areas, toilets, personnel and train-
ing and reception/control area.

4.04 Shop fittings

Shop fittings may be individual bespoke designs, fabricated
or modular units. While the range and style vary widely,
fittings must satisfy functional needs (including ergonomics)
and be compatible with the design, versatile, durable, stable and
safe in use.

Display units can be broadly divided into wall-anchored fittings
and free-standing units, the latter being designed for perimeter or
central locations.

.2 and 13.3 are examples of mobile display units, while 13.4 to
.¥ show units suitable for supermarkets.

Examples:

® Wall systems (slotted panels, frames, suspensions)

® Fitted furniture (cupboards, wardrobes, trays)

® Free-standing racks and garment rails

® Gondolas and island displays

® Cases (counters, showcases, wall cases)

® Cabinets (front or top access)

® Shelving systems (modular, adjustable)

® Forms, mannequins, displays (counter or free-standing)
® Bins, tables, risers

® Counters (cash and wrap, checkout, service)

Construction materials include hardwoods, laminates (lipped)
acrylics, toughened glass, polycarbonate, UPVC, chrome-plated
and stainless steel, anodised aluminum.
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13-4 Retail shops and stores

- 1500 high  4.05 Environmental Standards
| 1200 square
1 300 i Lighting Standard
M o ” service
= = illuminances
T (lux) Notes
+_ 600 —4— 660 Conventional shops 500 C_oncentrated over
. displays
g I | b r Supermarkets 500 Usually increased to
3 700-800 lux with three
‘ l I p _l_ levels of control:
b Paperback books 100 per cent — sales,
50 per cent — stacking,
a Greetings cards 30 per cent — security
Covered shopping
centres 100-200 Malls, arcades, precincts
|105nOO Lifts, main
2_;) =1 9 fﬁ( \ circulation 150
: ARERR Y 3 Staffrooms 150
‘ - External covered ways 30
650 o o
Luminaires include low-voltage units (displays), colour-balanced
fluorescent (sales areas), metal halide (high intensities).
'7 4 Temperatures: Design conditions
-?1—525—L— 800 Temperature Air Ventilation
) . °C) infiltration allowance
¢ Bins, used d Island display of (Changes/ (Wi C)
everywhere books hour)
Small shops 18 1 0.33
Large shops 18 2 0.17
Department stores 18 Va 0.08
Fitting rooms 21 12 0.50
— Store rooms 15 2] 0.17
T | D ammmended outdoor supply rates for airconditioning spaces
mmended Minimum
___| shelves 225 8 per person 5 per person, 3 perm? of floor area
== Eggl:ds otc & ?;ggogsat Occupancies in large stores: average: 1 person per 5—6m?; peak
E ° areas: 1 person per 1.8 m?
g S Air conditioning is usually designed for 18-21°C at 50 per cent
N =+ 5 per cent RH (below-risk of static) pressurised to + 5 per cent
_— actual air volumes
- }_ 400— Fresh air regulaFe(.i by CO? sensing. .
= A In shed-type buildings design temperatures are 18°C with 10 per
— ] @ cent fresh air. Air cooling used 18-22°C and mechanical cooling
650 above.

e Wall units for
stationery and books

f Wall units for books

13.3 Storage and display fittings for stationery and bookshops
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13.4 Section through
supermarket wall
shelving

13.5 Section through supermarket
shelving

Display of food Cabinets (°C)

Fresh products (chilled) +8
Dairy products, cooked meats +3
Fresh meats, poultry, fish 0

Frozen foods —18

(subject to EU regulations)

4.06 Energy management

Most multiple and large stores use energy management systems
with remote station monitoring. Waste heat is recovered from
refrigeration for hot water supplies and cool air recycled from
refrigerated display areas. Refrigerants are changing to hcfc’s
(non-ozone reactive) with leakage-detection systems.

5 SMALL SHOPS

5.01

These are shops having a sales area less than 280 m? and not more
than three stores, one of which may be a basement. Shops employ-
ing fewer than 20 people or 10 above the ground floor do not
normally require a fire certificate.
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5.02 Location
Convenience shops need to be near populated areas or stopping
places (filling stations, airports, railway stations).

Speciality shops are best grouped with other shops and large
space users to increase market exposure or in speciality areas
associated with tourist attractions, etc.

Financial, etc. services: shop units usually combined with
offices and ancillary rooms above.

5.03 Planning
Typical small shop plans are given in 13.7 to 13.10.

Typical Minimum

Width of frontage 5.4 t06.0m 4.0m

Depth 18.0 to 36.0m 12.0m

Height (depending on services) 3.0m

Sales: ancillary areas  50:50 45:55

Staff facilities 1 wc plus 1 washbasin for each sex
(minimum)
Changing area with individual lockers
Restroom with small food-preparation area

Office Files, safe, desk, terminals

5.04 Servicing arrangements

® Stock replenishment and waste removal usually through a rear
service road

® In a shopping complex this may be accessed through a service
corridor and goods lift

® Some pedestrianised precincts allow vehicle access to front of
shops outside restricted hours.

D aW6 Plan and section through supermarket display cabinets

5.05 Design
The design of the shop frontage, graphics and window display is a
major consideration. Multiple and franchised outlets usually
reflect a uniform brand image. In environmentally sensitive
areas, the scale and character of existing facades may need to
be retained.

Interior layouts, fittings and design features depend on the
nature and volume of goods sold.

6 DEPARTMENTAL STORES

6.01

Department stores are large complex shops, invariably extending
over several floor levels, selling a wide variety of goods, particu-
larly clothes. Sales areas are grouped into departments
corresponding to different categories of shops but are flexible in
size and position. Departments may be operated directly by the
store or let to other traders and franchisees.

Main high street stores usually have more than 20000 m* sales
areas but ‘Junior’ department stores in new shopping centres are
less than 10000 m> over two floors. Sales:gross area ratios are
relatively low, 45:55.

6.02 Planning
A frontage to more than one street or mall is preferred for extended
window displays, customer entrances and emergency exits.
Separate staff entrances and goods delivery and despatch areas
(with customer collection bay) are essential.

Internal areas must be planned for maximum clear space to
allow for changes in seasonal sales and tenancy arrangements.
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13.7 Baker’s shop, plan and section C cash register, W weighing
machine

Exceptions are food areas (food halls, food-preparation kitchens)
which require permanently fitted equipment and special services.

6.03 Fire requirements
Compartmentation: most regulations permit up to 2000m? and
7000 m> or twice this size (4000m?) with automatic sprinkler
system.

Smoke evacuation: reservoir space with exhaust ventilation and
controlled airflows.

Construction: fire-resisting structures and limitations on surface
flame spread of lining materials.

Isolation: sprinklers, water curtains and physical separation of
escalators, lift shafts and voids.

Means of escape: travel distances to protected staircases and
adequate exits to street.

6.04 Locations

Locations for departments is rationalised by floor levels of related
goods but influenced by turnover values and unit selling times. The
ground floor is used for quick sales or small items to attract
customer interest.

Restaurants, toilets and customer services are usually accessed
through selling areas.

Subsidiary accommodation is needed to service departments on
each floor but main stock rooms, staff facilities and administration
are located in lower-value areas (rear, basement or upper floor).

Escalators and lifts are usually centrally positioned to create a
focus and draw customers through departments.
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13.9 Fishmonger’s shop, plan

6.05 Trends

Department stores have relative high staffing and operating costs.
Life-cycle renovation may be used to remodel, divide and/or
extend stores as shopping centres. Junior department stores are
also sited in airports and regional shopping complexes.
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13.10 Greengrocer’s shop, plan and section

7 VARIETY STORES

7.01

These are large-space users selling a wide range of non-food
goods, mainly by self-selection in an open sales area. In some
stores part of the area is used for self-service food sales. Includes
independent and multiple chain stores (Woolworths, Marks &
Spencer, John Lewis etc.).

7.02 Size and location
Sales areas range from 500 to 15000m? most major stores being
between 10000 and 15 000 m? with sales:ancillary area ratios of 50:50.

Locations

® Prime high streets: serving sizeable catchment populations

® Shopping centres: multi-level links to upper and lower floors

® Regional shopping complexes and retail parks (space allowing
introduction of wider ranges of goods).

Major stores require catchments of 80 000 to 100 000.

7.03 Planning

A rectangular plan with one-level trading is preferred with fron-
tages on the high street and shopping mall. Sales floors in large
stores are on two levels (sometimes three) with food areas having
access to parking or collection points. Escalators, stairs and lifts for
the disabled and goods distribution are kept to the perimeter to
allow uninterrupted space for display and circulation planning.

7.04 Layout

Main aisles with distinctive flooring lead from entrances to assem-
blies of display fittings and cash and wrap points positioned for
visibility and convenient access.

Retail shops and stores 13-7

Displays include both perimeter and island fittings with related
goods grouped together for easy location and comparison. Stores
selling clothes and fashion goods must provide changing rooms
and multiple mirror points. The self-service areas for food goods
are planned on supermarket lines.

7.05 Facilities
Some stores provide a café or restaurant for customer use usually
located on the upper floor to promote other impulse buying. Toilets
and other customer services are in this vicinity.

Ancillary areas for staff and reserve stock are at the rear or on a
higher floor, with separate staff entrance, reception and control
leading to changing and associated facilities.

8 SUPERMARKETS

8.01

Supermarkets sell food and regular domestic necessities on self-
service lines. The sales areas of large-space users range from 1000
to 2500 m? although many small grocers also use self-service.

8.02 Planning

Sales are invariably on one floor, planned to allow trolley circula-
tion from car park through the store. Where required, upper floors
are limited to non-food goods. A simple rectangular plan is pre-
ferred with 30 to 60 m frontage. (Minimum frontage (18 m) may
require double-banked checkouts.)

The position and layout of the checkout points govern entrance,
exit and circulation plans. Sales areas have large unobstructed
spaces with structural grids of 9.0 m or more (to suit stand spacing)
and 3.66 m clear ceiling heights.

Daw

8.03 Layout

A standard arrangement of parallel shelf racks and cabinets on each
side of circulation aisles is invariably adopted. The main aisles are
2.2 to 2.5 m wide increasing to 2.8 to 3.2 m in front of delicatessen
counters and fresh/frozen meat cabinets. 3.0 m across aisles are
provided at the end of turns and a clear area 2.2 to 3.0 m deep on
each side of the checkout line.

Displays are grouped into food, non-food and off-licence sec-
tions. Delicatessen, bakery and perishables prepared on the
premises need to be adjacent to the preparation areas, with easy
access to stores (refrigerated).

As a rule, refrigerated display cabinets are grouped together to
facilitate service connections and airflow recovery.

Demand goods (vegetables, fruit) are usually placed near the
entrance to initiate buying and promotional items displayed in bins
and in racks at the end of rows and checkout stations.

Space has to be allocated for customers to collect and restore
baskets and trolleys, 13.11 and 13.12. Where virtually all custo-
mers arrive by car, trolley parks are normally situated within the
car parking area, often in lightly covered kiosks; and few (if any)
baskets are provided. In urban areas, substantial areas within the
store curtilage have to be provided, and many customers will use
baskets.

In self-service shops, supermarkets and hypermarkets the custo-
mer pays for his or her purchases at a checkout. These vary greatly

+ 430+
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13.11 Supermarket baskets
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in design, depending on the type and quantities of merchandise,
and the policies of the company concerned. Some contain auto-
matic price-checking equipment and semi-automatic packing
arrangements. 13.13 shows a fairly standard basic design.
Separate shop units (newsagents, florist, chemist, café¢) may
be sited independently of the checkout and direct access is
required to public toilets, public telephones and management
offices.

8.04 Trends

The intensity of sales/m” is a critical consideration with trends
towards increase of high added value (own-preparation bakery,
butchery) and profit margins (delicatessen, wines, plant sales,
made-up goods).

Technical equipment includes barcode scanning, EPOS moni-
toring and stock control, cheque printing and the introduction of
liquid display shelf edge/labelling, robot packing and self-check-
out facilities.

With opposition to out-of-town location, some multiples are
developing convenience stores in town centres selling a limited
range of goods.
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9 HYPERMARKETS AND SUPERSTORES

9.01 Hypermarkets

These are very large stores on supermarket lines but with at least
2500 m? sales floor. Examples include Savacentres which provide
11000 m? sales halls with 50 checkouts and gross floor areas of
20000 m”.

Compared with supermarkets the range of non-food lines is
extended up to 50 per cent of the area. Hypermarkets tend to be
built on derelict industrial land and urban fringes within large
catchments, 13.14.

Superstores are similar but tend to be larger with 5000—10 000 m*
of selling space. Located out of town, they occupy large sites, with
extensive parking, a petrol-filling station and an associated square or
arcade of small shops, 13.15. The overall development often com-
bines out-of-town shopping with community facilities such as a
village hall, public house, sports ground or/and leisure centre.

Discount stores and warehouse clubs concentrate on lower costs
by limiting the range of goods (e.g. 650 compared to a super-
market’s 3500 brand lines) and using simpler warehouse-style
buildings and fittings.

9.02 Planning
Large stores are basically constructed as large rectangular boxes
having large-span clearances to allow mainly one-level trading. If
required, upper storeys are confined to part of the building and
used for non-food sales, and ancillary services. The sales: ancillary
ratio is high 60:40, with maximum goods on display and highly
mechanised stock replenishment.

Compared with supermarkets, the stores use larger trolleys,
wider and level circulation routes and easier transfer to car park
areas (some with prepacking and mechanised conveyors).

Daw

10 SHOPPING CENTRES

10.01
These are planned as a shopping complex under one central man-
agement which has a high degree of overall control, leasing units to
individual retailers.

Shopping centres may be:

® Open, in terraces, squares, piazzas or village-style groupings

® Partially covered, with canopies over frontages (3.6 m high for
clearance) or setbacks creating arcades

® Fully covered, single-level or multi-level shopping malls, con-
verted warehouses, etc.

6 children’s clothing
7 clothing
8 household goods

9 fancy goods
10 shoes

1 soft drinks, wines, eic

2 groceries

3 pharmacy and cosmetics
4 dairy

8 fruit and vegetables
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13.14 General layout of a major hypermarket
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1 site entrance
2 bus

3 taxi

4 service road
§ service bay

6 staff car purk

7 car parking

8 coach parking

9 perimeter exit road
10 petrol service station
11 adventure playground
12 open play space

13 sports pitches and athletic track

14 horticultural centre

15 riding school field

16 bridle path

17 cycle training and racing track
18 dry ski and toboggan slopes
19 site boundary

20 riding school

21 pavilion containing superstore,
leisure pool, sports hall,
restaurants, library, cinema,
exhibition gallery, etc

13.15 Superstore at Knowsley, Lancashire: site plan Architects: Foster Associates

10.02 Locations

New centres
® in new towns and expanding residential areas
® out-of-town regional shopping centres

Integrated centre

® in existing high street areas, to

® open up backland for commercial use

® provide linkages with other developments, carparks, etc.
® cxtend pedestrianised areas.

10.03 Planning
Centres should, where practicable, follow existing street patterns
and be sensitively integrated into the existing street architecture.

Commercial and operational considerations

® Number, size and locations of large space users and other
attractions (magnets) which will increase pedestrian flows

@® Distribution, number and size of small shop units, numbers of
shopping levels

® Servicing needs and access for goods vehicles

® Entrances and links with parking, public transport and other
shopping areas

13.16 L-shaped plan: Arndale Centre, Luton

® Focuses and features to provide an identity and sense of place
® Environmental control in the mall and individual shops
® Fire regulations, safety and security requirements.

10.04 Plan forms

Shopping units are mainly one or two levels. Upper levels are
usually required to join multi-storey variety and department stores
and form galleries around a central square or atrium. Gross leasable
areas vary, many infilling centres fall within 25 000 and 50 000 m?
GLA providing 40 to 100 units. New regional centres may provide
up to 100000m? GLA with 40 per cent allocated to large space

atW (magnets).

Magnets are sited near the ends of malls and branches to attract
flows of shoppers past individual shops and have an effective range
of 90 to 120 m. It is not practical to extend a mall more than 350 m
and large developments calls for more than one level with concen-
trated plan forms. L, 13.16, T, 13.17, C and Square plans are
common but out-of-town centres may use cruciform, 13.18, pin-
wheel 13.19 and figure-of-eight, 13.20 layouts extending out from
a central concourse.

10.05 Details
In the UK mall widths have progressively increased from 5.4 m to
8m or 9m. The average French centre uses a 16 m mall while
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13.17 T-shaped plan: Willowbrook Mall, New Jersey

13.18 Cruciform plan: La Puente, California 13.19 Pinwheel plan: Randhurst, Illinois

13.20 Figure-of-eight plan: Sherway gardens, Toronto



North American malls vary from 12 to 27 m. Galleries around
central courts are often 4m wide. The preferred frontage for
small shops is 5.4m to 7.3 m with a depth of 13m to 39 m but
smaller units (1.8 x 3.6m) are often required for service outlets
and specialised trades.

Glazed frontages are necessary when the mall remains open to
the public at night but otherwise Continental (fully or partly open)
frontages are more convenient with latticework shutters or fire
barriers (if required) to secure the shop at night.

10.06 Food courts and focuses

Large atria and glazed courtyards provide activity spaces which are
often landscaped and used as revenue-generating open restaurants
or food courts. Features such as water fountains, kiosks, planted
containers and children’s play centres also create focuses for interest
and direction.

10.07 Fire precautions

The design of shopping centres does not conform with conven-
tional compartmentation arrangements and specific requirements
will be stipulated by each fire authority.

Fire control

Fire separation walls are required between shops in different
tenancies, 13.21. Malls must be of non-combustible construction,
with incidental combustible material controlled, and have an auto-
matic sprinkler system installed.

typically 50 to 6O
typically B8-O

4
+

dividing walls typically
2hrs FR (England)
3hrs FR {Seotland}

typically
54

13.21 Plan of a mall showing fire separation between shop units

Daw
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Specific requirements apply to adjoining or facing frontages of
large space users (more than 2000 m?).

Smoke control

Smoke reservoirs, 13.22, are created by downstand beams on
fascias at shop frontages and intervals along the mall. Smoke
detectors activate exhaust fans in the reservoirs and lower fresh
air supply fans to ensure clear escape routes. Further smoke
ventilation and smoke control facilities are shown in 13.23
to 13.25.

Escape routes
Maximum occupancy levels are estimated on the basis of:

® Shops, showrooms, supplementary areas — 7.0 m*/person
® Supermarkets, department sales floors — 2.0 m*/person

No more than 50 per cent of occupants should be assumed to
escape through the rear of a shop, the rest using the mall. Escape
routes from the mall must be provided at intervals with exits to
open streets directly or via separated structures.

Controls
Automatic fire alarm and indication systems must be installed.

Access

Requirements of the fire authority for appliance access into the
mall must be adopted together with positions for hydrants, hoses
and extinguishers.

smoke reservoir

vent

depth of reservoir to be
not less than holf this
height

tr
J.

shop 4'O!nin mall
t

max length of smoke reservoir— 60 m

max area of reservoir-I[QCOm?2

shop

2-5min
t

13.22 Section showing smoke reservoir

‘ 5400 i

smoke exhaust grilles

roof lights
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™
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~ yshopfront
|

Esmoke ciurtain
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mall

column supporting
shop

line of shopfront

13.23 Detail cross-section through a shopping mall

t+— width 8000

10800 band of column supports




13-12 Retail shops and stores

intermediate spine transverse duct

duct walkway

roof lights
trlansverse duct
'\ e
planting/ S
- ] troughs 2
" — 1] Ve ——
\ I \
[] air supply diffusers — 3200 —1— 22004 deep trusses (in pairs) { &
o
| T <
! o i
i square S
| [Ye) I
| N
! .
! 20 000 }
I 1

13.24 Detail cross-section through central square
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13.25 Detail longitudinal section along mall

10.08 Circulations

Vertical circulation between storeys requires escalators, featured
lifts and stairs designed to stimulate interest. These are usually
located in a spacious central concourse or atrium, at junctions or
corners and within the large space users.

Servicing shops

Vehicular access is required to loading docks and waiting bays
directly accessible to each of the larger stores, with service roads,
goods lifts and tunnels extending to the rear of shops. Service
entry is usually at basement and street level but may be at an
upper level on sloping sites.

10.09 Engineering services
The landlord is normally responsible for installing mains and
providing the communal services of the mall including comfort
cooling and heating or air-conditioning, lighting, cleaning, fire
control and security systems. As a rule, individual tenants instal
their own services and equipment subject to agreement. Food-
preparation areas, public toilets and plant areas require the
installation of specific ventilation, drainage and electrical
services.

Sections through a typical centre showing the complexity of
structure and servicing are illustrated in 13.23 to 13.25.

10.10 Other facilities

Public toilets including facilities for the disabled are installed and
maintained by the landlord. Access to a public car park is often a
primary consideration in letting units.

10.11
Some examples of town-centre shopping centres are shown in
13.26 and 13.27.

11 RETAIL PARKS

These are centres of at least 4500 m? sited outside a town consist-
ing of at least three single-storey units of 900 m?. Retail parks
cover non-food goods (DIY, furniture, furnishings, consumer dur-
ables, etc.). Buildings are generally of warehouse design and
benefit from the combined attraction, shared infrastructure, park-
ing and extra facilities (café/fast food outlets).

12 REGIONAL CENTRES
These are large multiple shopping complexes, located near major
highway junctions to serve a wide catchment area.

Examples include Bluewater, near Dartford, Kent, 13.28, the
Metro Centre, Gateshead — 250 shops; Meadowhall, Sheffield —
230 shops (23 million visitors/year), 13.29; Brent Cross, London,
Lakeside, Thurrock. A range of leisure facilities, restaurants and
amenities is provided for family attraction.
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13.26 Bolton Market Place: a shopping centre on two levels linked to the refurbished existing Market Hall. Deliveries and storage are in
the basement, and car parking on three upper floors. Total area is 49 796 m* Architects: Chapman Taylor & Partners
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13.27 Buttermarket, Ipswich. Development of a shopping centre in a sensitive historic area, incorporating a church restored as an
amenity area, and two level basement parking. Completed in 1992 with 49 units. Built area 25 083 n’, cost £37 million Ground-floor
plan Architects: Building Design Partnership
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13.28 Bluewater Park near Dartford, Kent. Europe’s biggest retail centre to date. Architects: Eric Khune and Benoy
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13.29 Meadowhall Centre, Sheffield
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14 Industrial facilities
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storage systems and facilities. lan Brebner is a partner of architecture practice
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KEY POINTS:
® Constant change is endemic
® [ncreasing demand for small units and starter accommodation
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1 INTRODUCTION

1.01 Industrial facilities
An Industrial facilty is a building enclosure and site within which
goods are manufactured, assembled, stored or shipped/trans-

and evolve, but have generally been classified as either:

shipped. Manufacturing processes continually develop, impﬁ

1 A transformation of elemental raw materials into a finished
product or material that requires further manufacturing to
become a finished product (commonly referred to as Heavy
Industry). These are typified by traditional industries, such as
Steel manufacture, Chemical manufact