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This book provides architects and designers with a concise
source of the core information needed to form a framework for the
detailed planning of any building project. The objective is to save
the designers of buildings time during their basic investigations.
The information includes: principles of the design process, basic
information on siting, constructing and servicing buildings, as

well as illustrations and descriptions of a wide range of building
types. Architects need to be well informed about the requirements
for all the constituent parts of new projects, to ensure that their
designs satisfy their clients and the buildings conform to accepted
standards and regulations.

The contents list shows how the book is organised and the order
of the subjects discussed.

To avoid repetition and keep the book to a manageable length,
the different subjects are covered only once in full. Readers
should therefore refer to several sections to glean all the
information they require. For instance, an architect wanting to
prepare a scheme for a college will need to refer to sections
other than that on universities and colleges, such as: drafting
guidelines; multi-storey buildings; various sections on services
and environmental control; catering; residential buildings, hotels
and flats (for student accommodation); office buildings (for
working environments); libraries; car parks; accessible building;
indoor and outdoor sports facilities; gardens; details on doors,
windows, stairs and other building components; the section on
construction, and more. .

Readers should note that most of the material is from European
(substantially German) contributors. This means, for example,
that information on climate and daylight is from the perspective

of a temperate climate in the northern hemisphere. The actual
conditions at the site of a proposed building will always have to be
ascertained. Similarly, in the section on roads, illustrations show
traffic driving on the right-hand side.

References to standards, regulations and guidelines reflect the
book’s origins. For this translation, the publishers took the decision to
leave the specific text references to German standards, regulations
and guidelines in place, to indicate where similar standards,
regulations and guidelines might exist in other jurisdictions. Users

The publishers wish to thank the translator, Mr David Sturge. The
publishers also wish to acknowledge and thank the copyeditor

Using this book

elsewhere must familiarise themselves separately with such national
and local legislation and guidance. Again, local conditions must be
taken into consideration for each individual case.

The terminology and style of the text is UK English, which

will need to be taken into account by readers accustomed to
American English. These readers will need to be aware that, for
example, ‘lift’ has been used instead of ‘elevator’ and ‘ground
floorffirst floor’ instead of ‘first floor/second floor’.

The data and examples inciuded in the text are drawn from a
wide range of sources; as a result a variety of conventions for
dimensions is used throughout. The measurements shown are
all metric but a mixture of metres, centimetres and millimetres is
used (and sometimes not identified).

Readers will also find some superscript numbers associated with
measurements. When these appear by dimensions in metres with
centimetres, for instance, they represent the additional millimetre
component of the measure (e.g. 1.26% denotes 1 m, 26 cm,

5 mm). Anyone familiar with the metric system wilt not find this
troublesome. Those people less comfortable with metric units can
use the conversion tables (to imperial measures) at the end of the
book.

The plans and diagrams of buildings do not have scales as

the purpose here is to show the general layout and express
relationships between different spaces, making exact scaling
unnecessary. However, all relevant dimensions are given on the
detailed drawings and diagrams of installations, to assist in the
design of specific spaces and constructions.

To help readers identify relevant background information, details
of British Standards Institute (BSI) and German Institute of
Standardisation (DIN) building-related standards are provided in
two types of location. At the end of the book is a selected list of
BS and DIN standards, arranged broadly by topic. Additionally,
the margin of many pages of the main text contains relevant BS
and DIN codes. Please note that, if a British or German code
includes EN or ISO (signifying European or international), there is
automatically a German or British counterpart with the same code
and title.
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DRAWINGS

Basics JEPY . reveals, scale 1:100 Construction Drawing Symbols

1625

DRAWINGS

Paper formats
Technical
drawings
Layout of
dfaWi'}QS o Single window opening inward gains 0 Box window (B} opening inward, 9 0 Double window (D) opening

Construction space and offers a place for the doubte window, combined window outward

drawings N
Constructign radiator
s‘;’;";g‘lg Sash window, scale 1:100 Sliding window, scale 1:100
Water supply and ol
drainage symbols =
Electrical
installation
symbols
Security
installation
symbols
Gas installation
symbols
Drawing by hand
Computer-aided
drawing

. window niche

0 Double window (D}, box window, 0 Single window (S) e Double window (SD)
combined window

m Double-leaf @ Double-leaf door
swing door

@ singieteat door
palr, with lintel

Pivoting door

Rising
single-leaf door’

@ siiding door

(

@ Three-leaf revolving door @ Four-leaf revolving door @ Folding partition

€D siding door with fiting
mechanism

12 risers
18.5/25

Cellar Ground floor Upper floor Attic When drawing windows, the left side is always shown with wall
niche and the right side without —» @ - ©@.
€D stairs with one flight
Revolving doors replace wind lobbies — @ ~ @ and offer an
£0.00 +2.80 +5.80 opening without draughts. Because revolving doors can cope
?;’2‘72’3 : g'g/s‘,;;s with relatively little through traffic, the door leaves can be folded at
I peak times and pushed to the side.

8 risers

i

The horizontal section through the stairwell on each floor’s plan
is shown at about ¥ storey height or 1 m above floor level. The
steps should be continuously numbered upwards and downwards

[T

Z

140 420 starting from =+ 0.000. The number of steps below + are preceded
Cellar Ground floor Upper floor Attic by a minus sign —. The numbers begin on the first step and exit on
the landing. The centre-line starts at the first step with a circle and

@ Stairs with two flights ends on arriving with an arrow (also in the cellar).
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ACCESSIBLE BUILDING

Accessible Housing

Accessible building
(§ 50 of MBO — Model Building Regulations — applied at state level)

(1) In buildings with more than two flats, the flats on one floor
must be accessible. in these flats, the living rooms and bedrooms,
one toilet, one bathroom and the kitchen or kitchenette must be
accessible with a wheelchalr.

(2) Buildings which are publicly accessible, must in their parts
serving the general public be capable of being accessed and used,
according to their purpose, by disabled people, old people and
people with small children, without outside help. This requirement
applies notably to cultural, educational, sport, leisure and health
facilities, offices, administration buildings and courts, sales and
catering establishments, parking, garages and toilets.

{3) Buildings, according to (2), must be accessible through an
entrance with a clear opening width of at least 0.90 m without
steps. An adequate movement area must be available in front of
doors. Ramps may not have a slope of more than 6%, must be at
least 1.20 m wide and have a fixed handrail with a safe grip on both
sides. A landing is to be provided at the start and end of the ramp
and also an intermediate landing every 6 m. The landings must
have a length of at least 1.50 m. Stairs must have handrails on
both sides, which are to be continued past landings and window
openings and past the last steps. The stairs must have solid risers.
Corridors and entrance halls must be at least 1.50 m wide. One
toilet must also be suitable and accessible for wheelchair users;
this is to be indicated by a sign.

(4) Sections 1-3 do not apply if the installations can only be fulfilled
with unreasonable expense on account of difficult terrain conditions,
the installation of an otherwise unnecessary lift, unsuitable existing
buildings or the safety of disabled or old people.

1 person 2 people 3 people
living room 20.0 20.0 22.0
dining area 6.0 6.0 10.0
bedroom 16.0 24.0 16.0
child (1 bed) - - 14.0
bathroom 6.0 7.0 7.0
kitchen 8.0 9.0 9.0
corridor 5.0 6.0 6.0
storage room 1.0 1.0 1.5
storage (E-wheelchair) 8.0 6.0 6.0
spare room (washing machine) 1.0 1.0 1.0
living area 69.0 80.0 98.5

9 Guideline sizes for flats with one wheelchair user ~ living area in m?
fdetermination of requirements www.nuilbarriere.de]

m Three-room flat (95 m?
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Basics

DIMENSIONAL
BASICS AND
RELATION-
SHIPS

Man as measure
and purpose
The universal

standard

Body
measurements
and space
requirements
Geometrical
relationships
Dimensions in
building

Throughout history human beings have created things to be of
service to them, using measurements relating to their bodies.
Until relatively recent times people’s limbs were the basis for
all the units of measurement. Even today we can still have a
better idea of the size of an object if it is compared to humans or
their limbs: it was so many men high, so many ells (arm lengths)
long, so many feet wider or so many heads bigger. These are
expressions that we are born with: it could be said that their sizes
are in our nature. But the introduction of the metre brought all
that to an end.

We should therefore attempt to achieve the most precise and vivid
possible idea of this unit. Building clients do the same when they
measure out the rooms of their properties in order to envisage
the dimensions shown on the drawings. Anyone who intends to
learn how to build should start by visualising the size of rooms
and objects as clearly as possible, and constantly practise, so
that every line they draw and every stated dimension of yet to be
designed furniture, rooms or buildings can appear as an image
before their eyes.

We do, however, immediately have an accurate idea of the scale
of an object when we see a person beside it, whether in the
flesh or as an illustration. It is a poor reflection on our times
that our trade and professional journals only too often depict
rooms or buildings without any people in them. Such pictures
can often create a false impression of the scale of a building and
it is often astonishing how different they look in reality — mostly
much smaller. This contributes to the frequent lack of cohesive
relationships between buildings, because their designers have
worked to various arbitrary scales and not to the only proper
scale, human beings.

If this is to be changed, then architects and designers
must be shown where these haphazard dimensions, mostly
accepted without thought, originated. They must understand the
relationships of the size of the limbs of a healthy human being and
how much space a person occupies in various postures and in
movement. They must also be familiar with the dimensions of the
appliances, clothing etc. which people encounter every day, in
order to be able to determine the appropriate sizes for containers
and furniture. They must know how much space a person needs
between furniture in the kitchen, dining room, libraries etc. in
order to undertake the necessary reaching and working among
these fittings in comfort without squandering space. They must
know how furniture should be placed so that people can fulfil
their tasks or relax in the home, office or workshop. And, finally,
the architect and designer need to know the minimum practical
dimensions of spaces in which people move around on a daily
basis, like trains, trams, vehicles etc. These typically very
restricted minimum spaces give the designer fixed impressions,
which are then used, even if unintentionally, to derive dimensions
of other spaces.

The human being, however, is not just a living creature that needs
space. The emotional response is no less important. The way a
room is dimensioned, divided, painted, lit, entered and furnished
has great significance for the impression it makes. Starting from
all these considerations and insights, | set out in 1926 to collect,
in an organised way, the expetience gained from a wide variety of
professional practice and teaching.

The present data book was developed from this work, starting from
the human being and providing the framework for assessing the
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Man as Measure and Purpose

dimensions of buildings and their constituent parts. This involved,
for the first time, the investigation, development and comparison
of many fundamental questions.

Current technical options have been included here to the
greatest possible extent. Account is taken of common
standards. Description is often reduced to the absolute
minimum and supplemented or even replaced with illustrations
wherever feasible. This should provide the creative architect
or designer, in methodically ordered, brief and coherent form,
the necessary information which would otherwise have to be
laboriously exiracted from countless books or researched
circuitously by surveying existing buildings. Great value has
been placed on the restriction of the content to a digest of
the fundamental data and experience, with the inclusion of
completed buildings only where they seemed necessary as
general examples.

By and large, of course, each building commission is different and
(apart, of course, from adherence to relevant standards) should
be studied, approached and designed anew by the architect.
Completed projects can much too easily tempt us to imitate, or
at least establish conventions, which the architect entrusted with
a similar task can often escape only with difficulty. If, however,
as is intended here, creative architects are given only the tools,
then this compels independent thinking so that they weave all the
components of the current commission into their own imaginative
and unified construction.

Finally, the tools presented here have not been collected more
or less randomly from some journal or other, but systematically
sought out in the literature as the data required for each building
task. They have been checked against well-known examples
of similar buildings and, where necessary, data has also been
acquired through models and experiments, This was always
with the intention of saving the practising architect or designer
the effort of these basic investigations, so that sufficient time and
leisure can be devoted to the important creative aspects of the
commission.

Ernst Neufert

o Leonardo da Vinci: Rules of Proportion
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Basics Body Measurements and Space Requirements
DIMENSIONAL R,
BASICS AND
RELATION- .
SHIPS h A
Man as measure \ 8
and purpose g =
The universal =]
standard
Body ! ™\ 1
measurements ! , ! i
and space
requirements = 1375 | +——750— —625— o B75 ———4 p——626——
Geometrical
relationships o Crawiing e Sitting cross-legged o Sitting (from o Sitting (from the side) 9 Kneeling
Dimensions in the front)
building
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@ Working while standing m Kneeling @ Sitting on a chair @ Sitting on the floor
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@ Sitting on a mattress m Leaning against sloping backrest @ Lying with raised back @ Lying
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FOUNDATIONS
Repair

Defective

Missing gutter
Most building defects are caused by damp. Rising damp from the
ground can be caused by missing or defective damp proofing over
the foundations or cellar, missing or silted drainage or defective
rainwater goods, resulting in surface water at the transition area =
Slope between ground and wall. Building
water components
Defective plinth When a repair is undertaken, it also necessary to investigate
Standing 3nd rem:dr)]/ the ctallee of the moisture penetrgtion. Missing of  rounpaTiONS
0 Frequent locations of defects : water amaged horizontal damp coun:ses are laborious to replace, Building
Spring water and the work needs to be carried out very carefully because excavations
11§ Tites in reinforced the capillary transport of moisture must be interrupted. Building ?;’:{(‘i?l:“ms
d g‘{,hgjgg bed elements, which are impossible to waterproof, or only at excessive Basement
If;%gi'g%sf;;ﬁtion expense, can be coated using special plaster systems, which de:::;aife
Damp proof course enable the damp to evaporate. The efflorescence of mineral saits
Natural stone slabs resulting from evaporation can be absotbed for a long time, but

the durability of such remedial plasters is still considerably shorter
than plaster on a dry substrate.

: Blinding (sand)

Old natural stone flooring of a
ground floor without ceflar

Renewal of the floor with thermal

f ; Jettied beam
insulation and damp-proof layer on a

sub-concrete of lime mortar

* cogged

0 Corner reinforcement with a metal

Caorner of sill beam newly anchored e Replacement of sill beam in two Possible corner joints for timber

angle with coach bolts stages frame sill beams (tension and

Driving rain IH compressive loading)

Open gutter™ Q)
Wind Surface I Rotten sill beam etc.
Driving rain s water Dry rot etc.

A
Snow ~
> Vault damp through
ERS
Facade wate®® N OTRS
Defective gutter,
Sloping ground
Surface water PR Water
ingress driled
) Water Breathable §
Aquiferous emerging plaster or
Damp strata Damp hackl?d off
penetration Standin ground

Danger zone e w:tgr 9
foundation joint Pressure Full-area drainage “ lﬁ H

Main sources of damage from water 0 Main sources of damage from water

without pressure

rain
passing through!!

@ Internal waterproofing of partially
inaccessible external walls

under pressure
Water under
pressure

Base
paved guiter
in sand

Repair of foundations built in contact
with the earth

@ Supplementary horizontal isolation m Injected damp-proofing
and waterproofing of a damp cellar

JREEERY
< ‘Shrinkage of dry™
cohesive soil
under building

Building corner
] falling out

/
e

Supplementary insertion of horizontal @
waterproofing {wall separation)

“buting
r

/ Needling
Needling of a subsiding house
corner
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Building

components

0 Dry stone walling / section
WALLS stone

Natural stone
masonry

Brick and block
masonry
Composite
construction
Repair

BSEN771-6
BS EN 1745
BS EN 1996

DIN 1053

0 Rubble masonry squared with a
hammer into courses

6 Rubble masonry

o Regularly coursed masonry

structural effect

~| cross-section

0 Ashlar masonry 0 Composite masonry

structural effect
cross-section

structural effect
cross-section

Composite masonry showing the
structurally effective section

Stone cladding without structural
contribution
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WALLS

Natural Stone Masonry

Natural stone walling can be categorised into rubble, cyclopean,
coursed, ashlar and composite.

Stone, which has a natural plane of cleavage, should be split and
laid according to the cleavage, e.g. » @, ©, @, which looks
better and is also structurally sounder because the loading is then
mostly at right angles to the natural bedding.

The size of the individual blocks is of great importance. The block
length should not be more than four to five times the block height
and should not be less than the height (the stones should be
bonded well on all sides). Pure natural stone masonry must be
bonded in the entire cross-section in accordance with good trade
practice.

There should never be more than three joints meeting at the
front or rear surfaces of a block and no vertical joint should pass
through more than two courses. For structural reasons, a course
should be brought flat and level every =1.5 m (spacing of scaffold
platforms).

Header and stretcher courses must alternate, or there must be
at least one header for every two stretchers in each course. The
depth (into the wall) of the headers must be at least 1% times the
course height but at least 30 cm.

The depth (into the wall) of the stretchers must be about
equal to the course height. The vertical joints must be covered
by =10 cm in coursed masonry and =15 cm in ashlar
masonry — @ + @, and the largest blocks should be laid at the
corners — @ — @. Face surfaces should subsequently be fully
pointed, first scratching out a depth equal to the joint width. The
joints should be about 3 cm thick according to roughness and
method of working. Lime or lime-cement mortar should be used,
as cement can discolour certain types of stone. In composite
masonry, the worked stone facing can be integrated into the load-
bearing cross-section — @. Non-load-bearing stone cladding of
2.5-5 cm thickness is fixed to the backing wall with anchors — @.

Stone type Compressive strength
(N/mm?)

limestone, travertine, volcanic tuff 20

weak sandstone (with clay binder) and similar 30

dense (strong) limestone and dolomite (incl. marble), 50

basalt lava and similar

quartzitic sandstone (with siliceous binder), greywacke 80

and simitar

granite, syenite, diorite, quartz porphyry, black porphyry, 120

diabase and similar

m Minimum compressive strengths of building stone

Grade | Stone strength Basic values o' for mortar group
Bst (Nf/mm?) | (MN/m?) Il (MN/m?) Ha (MN/?) | Il (MIN/m?)
N 220 0.2 05 08 12
—50 0.3 06 09 14
Nz =20 04 09 14 18
=50 0.6 11 1.6 2.0
N3 =20 0.5 1.5 20 25
=50 07 20 25 35
=100 1.0 25 3.0 4.0
Na =20 12 20 25 3.0
=50 20 35 40 5.0
=100 3.0 45 55 7.0

1 i joints are more than 40 mm thick, then the basic values o, are to be reduced by 20%.

Basic values o, of the permissible compressive stresses for natural stone
masonry with normal mortar

Grade Basic category Joint height/ | Slope of bed | Transfer
block length joint—tan o factor i
N1 rubble masonry =0.25 =0.30 =20.50
N3 masonry hammered into =0.20 =0.15 =0.65
courses
N3 coursed masonry =0.13 =0.10 =0.75
N4 ashiar masonry =0.07 =0.05 =0.85

@ Guideline values for the grading of natural stone masonry
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Pitched Roofs
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105-110
140-145

e

Roof coverings (continued)

Cement fibre roof — @ — @ composed of corrugated sheets with
purlin spacing of 70-145 cm for 1.6 m sheets, of 1.15 and 1.176 m
for 2.50 m sheets; lapped 150 or 200 mm.

Sheet metal roof —@ — @ of zinc, titanium-zinc, copper, aluminium,
galvanised steel sheet etc. Many special shapes available for ridge,
eaves, edge etc. Copper shesting is in commercially produced
sizes — @. Copper has the highest elongation at break of any

Building

=

components

Minimum roof pitches — o and
lap lengths

Corrugated cement fibre roofing
with shaped pieces for eaves

and ridge, load 0.20 kN/m? metal sheeting and is therefore suitable for embossing, pressing, ROOFS
stretching and compressing. The typical patina of copper roofing oo shapes.
. 920 { is very popular. Combination with aluminium, titanium-zinc and Flat roofs
& 47 e 873 galvanised steel should be avoided, but with lead and high-grade
',_ rsv?cfji‘r;‘ge eotive widt e)‘%;oj%-ﬁ‘ steel there is no problem. Copper roofs are impermeable to water

profile 177/51 vapour and thus particularly suitable for cold roofs — p. 90.

length {mm) | 2500 | 2000 [1600] 1250 thickness 6.5 |

width {mm) | 520 | 920 | 920] 820] welght 16-32 kg | ‘beaver-tail' tiles and ‘beaver-tail’ concrete tiles kN/m?
v 1000 X with underlay incl. underlay parts 0.60
o NWV\/\/\/_\' clay tiles, single or double lap 0.80
B. . =~ . extruded interlocking clay files 0.60
Foo+ roofin width 910 1 interlocking tiles, reform pantiles, interiocking pantifes, flat tiles ... 0.55
ofing — exposed _ . LS
width width interlocking tiles 0.55
profile 130/30 Spanish tiles, concave tiles 0.50
[iength {mmj [ 2500 [ 2000 [1600 [ 1260 thickness 60| pantiles : 0.50
[width (mm) | 1000 | 1000 {1000 1000 | weight 15.8-315 | large-format pantiles (up to 10 per m?).. ! 0.50
Spanish tiles without mortaring, 0.70 with mortaring 0.90
metal sheeting, aluminium roof (aluminium 0.7 mm thick) incl. boarding. 0.25
o Corrugated cement fibre roofing sheets copper roof with double seams {copper sheet 0.6 mm thick) incl. boarding...... 0.30
double standing seam roof of galvanised seamed sheeting (0.63 mm thick)
> 1+ Standi 125% including underlay and boarding 0.30
 Standing seam 120 German slate roof on boarding incl. felt underlay and boarding
100 large format (360 mm x 280 mm) 0.50
small format (about 200 mm x 150 mm} 0.45
200 English slate roof incl. battens
on battens with double fap 0.45
on boarding and underlay incl. boarding 0.55
Old German slate roof on underiay and boarding . 0.50
with double lap 0.60
2 steel pantile roof (galvanised steel sheets)
g on battens incl. battens 0.15
- \ E on boarding incl. underlay and boarding 0.30
double fold g corrugated steel roof (galvanised steel sheets) incl. fiXings ........ooevvovveirennnces 0.25
standing seam zing roof with cover strips of zinc sheet incl. boarding 0.30
Loads per 1 m? pitched roof surface (without rafters, purlins or trusses, but

12—

including battens). If mortar-pointed, add 0.1 kN/m?,
Metal sheet roof with weited joint
construction, load 0.25 KN/m?

Minimum roof pitch for roof covering

of galvanised steel sheet V/2 corrugation standard

/AU VaWaN

— S — 7.50 — — 750 — +— 7.50 — 1 corrugation
i) 1°(2%) 3° (5%) supplied form colls panels IaVaV . Ua\
tength {m) 30-40 2,0 1Yz corrugations
[tength (mmi[9000 [7500[4000 | thickness 8.0 _| max. width (m) 0.6 (0.66) | 1.0 roof depth | profile bt o
{width (mmj [1000{1000] 1000 | weight 19ka/m| thickness {(mm) 0120 | 0.2-20 2 - ;
- up to Bm 10° {17.4%) 5° (8.7%)
specific wt (kg/dm?3) | 8.93 8.93 6-10m 13° (22,5%) 8 (13.9%)
. 10-16m 16° {25.9%) | 10° (17.4%}
28 (14%) rolis panels over 18m | 17° (29.2%) | 12° (20.8%)
+——— panel width 100 ——
N . 8-10° | 200mm with sealing of overlap
effective width 915
——é%xposed width4 = - @ 10-16" | 150mm without sealing of overfap
fixin over 16° | 100mm without sealing of overlap
20 A AN
=281 e

@ Corrugated sheet metal roofing,

@ Form and dimensions of rolled o N N
minimum roof pitch, side laps

copper material for strip and
sheet roofing

fixing
/—i‘ [ T
4 i, 2
e [

Steel pantile roofing, load Large elements for roof and wall

0.15 KN/m? (Canaleta)
Roofareato |Guideline |Cutlengths |{Roofareato |Guideline |Cutlengths for
roof drainage be drained size of for metal be drained size of metal pipes
Zinc sheet DIN 9721 with semi- gutters gutters with round downpipe
U atleast 0.7 mm Zn) circular gutters downpipes
semicircular  rectangular Gutter brackets: zinc-coated (m?) (mm@) | (mm) (m?) (mm@) | (mm)
P strip steel (St2) up to 25 70 200 up to 20 50 167 (12-part)
Galvanised strip steel DIN 1541 25-40 80 200 (10-part) j| 20-50 60 200 (10-part)
leaded (St2) 40-60 90 250 (8-part) || 50-90 70 250 (8-part)
lying Gutter bracket: galvanised 60-90 125 285 (7-part) 60-100 80 285 (7-part)
strip steel (st2) 90-125 150 333 (6-part) || 90-120 100 333 (6-part)
Semi-hard copper sheet DIN 1787 (Cu) 125-175 400 (5-part) | 400 (5-part) | | 100-180 125 400 (5-part)
Gutter brackets: flat copper (Cu) 175-275 200 500 (4-part) ||180-250 150 500 (4-part)
Aluminum sheet cutin half DIN 1725 (AD Gutters should generally be installed 250-375 175
Gutter brackets: galvanised strip steel (5t 2) on a slope as greater flow speed helps 325-500 200
Specification: prevent blocking, corrosion and freezing. Fixing with pipe clips ({:orrosion—protected),
(example: semi-circular gutter 333 Zn Guttering supports normally consist of whoseAinner giigmeter is thatofthe
vertical 0.75 mm; with gutter bracket 333 St Zn) galvanised steel strips, width 20-50 mm downpipe. Minimum distance of downpipe
and thickness 4-6 mm. from the wall 20 mm. Pipe clip spacing 2 m.

0 Possible shapes and locations
of gutter

@ Materials

@ Guideline sizes for gutters

@ Guideline sizes for downpipes
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cold air water collecting

*

snow

jce barriet

cold air

Building

components

Cross-section through an Alpine 0 Ice blockage problem
ROOFS .
farmhouse with hay loft
Roof shapes
Pitched roofs

Flat roofs

see also: Building
physics pp. 465 ff.

9 Arrangement of thermal insulation in roof spaces (cold roofs)

Vapour barrier Corrugated
Underlay Eternit roofing
Thermal Insulation element
insulation with vapour barrier
Tiles = and pre-mounted
battens
7
£
f
i
1
t
i
o Normal warm roof o Concrete roof with warm roof
construction
Tiles

Fascia board

Vapour
barrier

Eaves
soffit

Cold roof: eaves detalil, eaves soffit o Cold roof {(monopitchy: ridge detail,
with ventilation slots fascia board with ventiation slots

Ventilated ridge tile

Inner cladding

e Cold roof: eaves detail with o Cold roof: ridge detail
exposed rafters
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ROOFS
Pitched Roofs

Roof spaces

Spaces under pitched roofs were formerly used as naturally
ventilated ‘hay lofts’ for the storage of the harvest. The rooms
below were protected from cold by the stored produce — @.
Today, roof spaces are converted into habitable rooms. The
roof construction must comply with additional building physics
requirements.

Building methods

Thermally insulated roofs can be divided into ventilated and
non-ventilated construction. In addition to the ventilation space
between roof covering and underlay (or lower layer of roof),
which is required in both cases, ventilated roof construction
has an additional ventilation gap between underlay and thermal
insulation, to remove spray and condensate.

Ventilated roofs require additional rafter depth and work properly
only with a correctly installed vapour barrier and functioning roof
ventilation. Therefore the building industry commonly prefers
unventilated roof construction.

Standard build-up of layers

Roof coverings, battens — pp. 88-89

Underlay of plastic mesh-reinforced foil or vapour-permeable
plastic sheeting serves to carry away any spray water or snow
penetrating under the roof covering.

Roof boarding of tongue and groove boards with applied
waterproofing (e.g. welded bitumen sheeting) is installed instead
of underlay in conditions of severe exposure.

The air gap in ventilated roof construction serves as an additional
ventilation layer (e.g. to remove condensation). The necessary
ventilation cross-sections depend on the roof pitch.

Thermal insulation is generally in the form of mineral wool roll
material and is installed between and under the rafters or as
prefabricated insulation elements, sometimes with interlocking,
vapour barrier on the room side and battens fixed to the
rafters — @.

The vapour barrier is under the thermal insulation to prevent
condensation inside the roof construction. When the vapour
barrier is installed, it is important that all air flow between interior
and roof construction is prevented. Any penetration points, laps
and junctions with building elements must be carefully sealed.
Inner cladding is normally plasterboard on support construction
(pay attention to the possibility of cracks!).

| AV

~ |

a. Between the rafters (not ventilated)

A

¢. Between the rafters (ventilated)

<t
AYAYAVAYA
N
2 Z -
i == S
b. On the rafters {not ventilated) d. Between/under the rafters (ventilated)

@ Location of thermal insulation for pitched roofs converted for storage



All windows necessary
for escape min. 0.90
"j % 1.20 clear opening

iIA
o

lg

N

Legally essent .
stairs =8.0m,
T§1 20 T 1urn table
ladder is

required

o Escape routes

Escape
balcony

o Escape route with external platform o Escape baicony/platform

-

.10

l

Sliding window,
fully opening
Occupied
room

Clear opening
0.90x 1.20

Access
steps

T

120
i N

. ¢ .

N

e

STAIRS

Access and Escape Ladders

Ladder access points must
be located so that those in
danger can attract the attention
of people on public roads.
Emergency ladders are items
of building equipment which
can be used for the rescue
of occupants - @ - @ + @.
Access ladders, also described
as vertical fixed ladders, are
required for climbing onto roofs,
chimneys, silos, containers,
tanks, machines, plant etc.

For buildings over 5 m high,
access ladders are required
to have back protection. Each
ladder run has a maximum
climbing height of 10 m — @ -
@®. Hoop diameter 0.70 m.

Dimensions — @

Building Back Pairs
height (m) | protection | of walt
from/to (bp) fixings
3.0-4.0 - 3
40-5.0 - 3
5.0-6.0 BP 4
60-7.0 BP 4
7.0-8.0 BP 5
8.0-9.0 BP 5
9.0-10.0 8P ]
stepped construction — ® + @
100-11.0 | BP 8
jumps of 1 meach up to
19.0-20.0 | BP 13

D

.. Landing 80/70 -
. . * - poctd N
0 Escape with gangway o Escape ladder extension 9 Platform with handrail
T T 7T
TT 1.10 T — T 1.;0 T
-+ 1.10 e T N )
- R T | g [ | B8 | S 1.80 L
|| i S < L s RS <100 l — T
] - - itk
H| ~ JHH - =100 - -
ag e H i
S . P i i 1]
25.0 £100 v Y H H S
T . H- N - k-1 LIt
L g usi i Changover T T 77 N
L { landi B | N
£ ( o ° andng - >40m JI}. - -Landing
2| 20 T 2 = T with back | S
" L a vi AT =100 protection |||
ot — = - axlun :
T .-qg’)’ T 1M D 13 —l__;A - 4 4 T I ]
. 10 H (]
5150 £ an al 5 0 -4 220 |Hrig
=S L Vi 1 H
I E T T = " qE b_ ~++ Changover 1 H )
— £ - . ) A g landing KO ) =1
(8] - @ i 3 z= v R
T L <N 3 - [ Landing
— . R ol |o = £10.0 -
L z2.20[ ] £ v
2220 £300 | £3.00 El T
J S - oMl s
— L =2
T 0.20—+0.70

Single-run access ladder @ Stepped access ladder

m Fixed access

Access ladder with transfer
platforms

ladder

Emergency ladder
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Principles
Regulations
Construction
Ramps

Spiral stairs
Access and
escape ladders
Escalators
Moving walkways

BS 4211

BS 5395
ASTM F21755
DIN 14094
DIN 18065
DIN 18799
DIN 24532
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Escalators
Moving
Walkways

BS EN 115
BS 7801
DIN EN 1156
ZH 1/484

opening in floor 6.20m

ESCALATORS

»

For Shops and Offices

c opening
,ri{- step width

height of [ift

level 2 ! -“ emargency stop button

\:]
90 & %
‘iﬂ -2 .r.... TITTET TR AR CCKAN AL L XA ;‘5 [~
1'13‘_,1'_‘15] b _,—_-_H——- possible provision for drain f:;) %
[ =65 ® ;
longitudinal *_@m,r Tt 2 %
section for .75 m pit A | 32 level 1 ==l emergency stop button
opening in level 1 openingintevel2 I v —% oo et xoor T
g . D opening m_lﬁ |i
{ i
- (  __openingineetng __ 7 a2 i
foundation 204} opening376m | L20 Rl
drawing L well length a0 B | 30
0 Section through escalator / foundation plan o Width of steps
transportation capacity step width 800 1000 In the UK, construction and operation .of escallators xs'regulated by BS
Q=3600x Z2%Y x f (peopleh) A w0820 | Toos10z0 | EN 115:'Safety rules for the construction and installation of escalators
where ¢ P 5 12201420 | 1570-1620 and passenger conveyors'. In Germany, construction and operation
G, = people per step (1, 1.5, 2) — of escalators follow the ‘Guidelines for escalators and moving
v=conveyor speed (m/s) ¢ 1480 1680 walkways', ZH1/484, issued by the Association of Commercial
{=tread (m) . capacity/h | 7000-8000 | 8000-10000|  Accident Insurers. (The German situation is described below.)
f=0.5-0.8 escalator utilisation factor people people

General calculation formula for
transport capacity

o Dimensions and capacities of
escalators with 30° and 35° (27°;
18°) pitch. Step width — @

speed travel time for one | with a width sufficient for
person 1 person 2 people next to
each other
0.5 m/sec ~18 sec 4000 8000
0.65 m/sec ~14 sec 5000 1000
people/h transported

o Capacity data

/ mgm

h..

e ===
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@ singe fights end-to-end
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o Double flights crossing

Escalators are utilised for the continuous transport of large
numbers of people {they do not count as stairs for the purposes of
building regulations) and, for example in department stores, have
a pitch of 30 or 35°. The 35° escalator is more economical because
it requires less space. For travel heights 26 m, the 30° escalator is
required . The transportation capacity is about the same for both
pitches. When installed as part of transport facilities, a pitch of
27-28° should be used if possible. The pitch is derived from a
gradient relationship of 16 x 30 cm, a comfortable size for a step.

For the width of steps, there is a worldwide standard of 60 cm
(1 person without hand luggage, no longer permissible in Europe),
80 cm (1-2 people) and 100 cm (2 people) —» O - ©. With a
100 cm step width, people carrying loads have sufficient room for
movement. Provide sufficient queuing room at the bottom and top
of the escalator, =Z2.50 m deep.

In department stores, offices and administration buildings, trade
fair halls and airports, escalator speed is normally no higher than
0.5 m/s. In underground railway stations and public transport
facilities, 0.65 m/s is preferred.

The average distribution of upward traffic in department stores is:
fixed stairs 2%, passenger lifts 8%, escalators 90%. Approx. three
quarters of downward traffic uses the escalators. Although the
average shopping area for each escalator is 1500 m? at present,
this should be lowered to an optimum of 500-700 m?.

Escalators in transport facilities. According to Bostrab
(‘Regufations on the construction and operation of trams’), there
are stringent requirements (function, construction, safety) for
pitches 27, 18 and 30°. Dimensions and capacities —» @ - @, @

Length on plan — @

For 30° pitch = 1.732 x storey height
For 35° pitch = 1.428 x storey height

Example: storey height 4.50 m and 30° pitch (35° is sometimes not
permissible abroad), length on plan: 1.732 x 4.5 = 7.794. With the level
access and exit areas, this gives a length of approx. 9 m, therefore
about 20 people can stand on the escalator at the same time.



. Principles
e e o D F—
: FL For all buildings, lifts should
—— L .
normally be positioned at the
source of traffic flow. Provide
sufficient space for waiting and
Buildi 1 | =1 i queuing — p. 130 which must
com glrleg]tg not infringe on stairs. Carefully
P & 10) plan the connection to the traffic
— — —— routes. There are two different
LIFTS A B © P drive systems for lifts:
Principles - - | - 1. Traction sheave drive (for
Control  Drive at top 2:1 Top 1:1 Top adjacent 1.1 Bottom adjacent 1:1 cable lifts) — @
Residential L
buidings () Traction fifts 2. Hydraulic lifts —> @ - @
Public buildings
Small i psa— p— . .
mﬁy'c?riiﬁi ::ff’t(: I I I I Traction lifts: ideally have their
Special lifts ~ M—-— T— — — drives above the shaft. The
BS EN 81 empty weight of the car and half
BS ISO 4190 the live load are balanced by the
pp %E,{]‘gﬁ g} _"'I _I —I —I counterweight. Placing the drive
DIN 15306 >< at the top or at the bottom next
DIN 15309 to the shaft makes necessary
(Inthe US  nummmmm —— — — additional pulleys, resulting in
lifts are called higher operating costs. The
elevators.) i
A B C I D machinery and control system
| I I I can be accommodated in a
separate machine room or, in the
Direct drive Direct central Direct adjacent Indirect adjacent case of lifts without a machine
central 1-stage 1-stage telescopic 1-stage 2:1 room, plaoed in the shaft —
€ Hyoravic s p. 134.

With hydraulic lifts, a push
cylinder is mostly used — @ -
©. The lifting cylinder can be
arranged directly or indirectly.
The arrangement of a direct
cylinder inside a protective
tube under the ground is no
longer suitable because of the

%

O — A— I
requirements for the protection
A Gl am— O — DR —— of groundwater. The use of a
Push piston Pull piston Pull piston Indirect pull piston pull cylinder — & B-D can be
hanging 2:1 hanging 1:1 indirect 2:1 with additional weight appropriate in some cases. A
pull cylinder in its basic form
9 Hydraulic lifts, special versions —€) - @ balances a part of the Weight

of the car. This has even more
effect with additional weights —
© D, because the pump motor
runs only when the load is lifted
by the cylinder, while downward
travel is enabled simply by

th centrally opening f f :
telescopic sliding sliding door: shaft opening the valve, which requires
door width = 2 x clear six-part telescopic sliding no energy and almost halves the
opening to one side: passage width + 20 cm four-part telescopic door: suitable for cars consumption.
shaft width = 1.5 x 21.80 m suitable for sliding door: shaft with wide openings e.g. in
clear passage width cars, which should be width depends on the hospitals and commercial
+27 cmz1.60m emptied quickly type of drive buildings

o Relationship of door-opening type to shaft width

Te
Tg T Te Ils 158
TTg Tle Tef 35z I58
e~ o & [T &S ~BE
g8c I8c Y58 TO% 1,8
~65 “GE o8 L3 17
L3 1e 13
== = 804 -804 80 -804 -804
-804 1104 1.0+ F1104 1104 —1.10-
. 1104 {— Shait —H— Shait —] {— Shaft —H— Shaft ~—H-— Shaft —|
f— Shaft — — {— Shaft — width 14 width width 12 width 12 width
width 1.60 width 1.67 width 1.60 1.60 1.60 1.60 1.60 1.60
9 Plans of lifts — Wheelchair-suitable Through-loading Double Triple
p. 130 ff.
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Room between bath and wall

o Space requirements in bathroom
(guideline values).

2

65 —17}-514—45—
ol |

304105 ——

0 In the shower

—50 —

At the washbasin

f——170 — 30—
Bathing and sitting

2100
F—=1.15—

]
U

2,10
55— 75 B0-—

9 WC with washbasin

z2
z1.
20

1.65 ——|
Bas 05
-
c]

—_—
20

WC with handbasin

©

—z 1.60——
20 20 e
F-40-+——80— S

2.00 —4
20 20
80— {60
[<1
[ 2.15
55—} 80—t — 60—~

6 Space required for shower 0 Shower room with washing machine

—2z 23— 2 270——
20 20 20 20 20

F—75—++—60—t-+40-+ F 170 60—+
O]

O

-
o

Full bath

Space required for bathtub

o — 170 ——
(o) b—— 2 155—|

ROOMS

Bathrooms

Details and fitting out

The former standard valid for movement areas in bathrooms was
withdrawn without replacement in 2007, because it inadequately
considered the requirements of disabled people. The dimensions
given here should therefore be considered as absoiute minimums.
The movement areas in bathrooms should generally be based
on the ‘Accessible building’ standard — @ — p. 21 ff.

The basic bathroom categories are: (guest) WCs with WC and
washbasin — @ - @, shower rooms with shower and basin —
© - 0, bathrooms with bath, washbasin and WC — @ - ©, full
bathrooms with bath, shower, washbasin and WC — @.

Because of the high humidity and resulting condensation, the
surfaces must be easy to clean. Wall and ceiling plaster should
be able to absorb and release enough moisture. Floor covetings
should be sufficiently slip-resistant. If there is no laundry room,
the bathroom must be designed with space and connections for a
washing machine, washer/dryer and laundry basket.

One earthed socket is to be provided (next to the mirror).
In addition, the following should be included in the design of
bathrooms and WCs: cupboards for towels and cleaning materials,
lockable medicine cabinet, towel rail (perhaps with additional
heating), hand grips above the bath.

o Functional split of the bathroom into separate rooms

} z 3.15 |
20 20 20
—80—++40 +—+—60——+—75—

60 ——50 80—

170 ——

Full bathroom with space for washing machine

55—‘2-3

[ 1,50 b—90 1}
- OI
(%]
o
< :I»
o 8
All J»
1.50 x 1.50
o
0
| o
— =315 {

m Accessible bathroom with showering space
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Residential

buildings

ROOMS

Access

Kitchens

Living areas
Bathrooms
Subsidiary rooms
Garages

see also:
Accessible
building p. 21
Sound insulation
p. 477



d5 4 ROOMS

Subsidiary Rooms

— 1.00———

Laundry/utility rooms

Laundry/utility rooms are used to carry out domestic work like
washing and drying clothes, Ironing and sewing. They can also be
storage rooms for smali items of equipment, detergents, cleaning
agents and polishes, buckets and vacuum cleaners, tools and
ladders. The provision of a laundry/utility room is particularly
useful in flats, despite the additional space required.

0 Built-in cupboard for ironing Resiqenﬁa[
seated board These rooms are best placed to the northeast, next to or easily RIS
accessible from the kitchen — @ - . In this way, tasks can be
combined and carried out by one person. In detached houses, pooms
direct access should be provided to the garden (for drying faundry).

225

Access
K'itc.:hens
In the design of utility rooms, a comfortable and healthy EZ;E?;L‘?Z‘S
arrangement of appliances is important: An ironing board used Subsidiary
in the standing position requires a different height to one that is g’a"r':gses
used seated — @ — ©. A fully adjustable ironing board is ideal.

_— A worktop of 1.20 m width should be provided to deal with the
N \/51 washing. Good uniform lighting is required in the working area of

the laundry/utility room (average light intensity = 350 Ix}.

o Sewing machine

cellar stairs

( garden l I kitchen l
utility room

l hall } ' entrance |

bathroom “

o Scheme of relationships of @ Next to the kitchen, accessible m Accessible from the kitchen
rooms o the laundry/utility room from the corridor

Exhaust

@ Dirty washing
(chute)

(@ Washbasin

(@ Washing machine

@ Washer/dryer

&) Ironing machine

® Work top

@ Wall cupboard

Tall cupboard

@ | ®

—80———1.2 ——t4—60—]

o U-shaped laundry/utility room @ Kitchen—eating area-laundry/utility
room

g Equi}ament and Width (cm) | Better
55 ] ! appliances
@ [©)] @ :_(_D_ = automatic washing 60 60
© machine and washer/
dryer above each other
F-60——60—+—60—+-6p szhbasin with water |60 60
® o heater
® laundry basket 50 60
washing worktop 80 120
ironing machine approx. 100|100
3 cupboard space for (50 60
minor equipment
total 2pprox. 350|460 @ Kitchen—eating area~laundry/utility @ One-room kitchen and laundry/
a Two-lane laundry/utiiity room 0 Equipment and space required room utility room
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CINEMAS

Multiplex Cinemas, Examples

The town-planning situation plays a significant role in the number
of cinema screens that can be combined into a unit. Possible forms
are layered stacking (screens stacked as a cube, access and service
functions connected in free form at the side) — @ - @, or a horizontal
row of screens (larger cinemas from the 1960s were extended with
further screens, sunk into the ground for conservation reasons) —
O - © or combination forms. A common form is the combination
with other functions like shopping centres and car parks, with sales
areas on the ground floor, cinema screens and parking on the first
floor: a prominent urban landmark in conjunction with two high-rise
point buildings — @ - @.

il

5]

I

- N 1
BRESE T} T _BH]
— ifﬂmdﬂ iH’TT] l
T EHHTTE R RER
%H YT T |
" - T i
@ Cinemas Ei = “j:‘:‘:‘%til [ Cultural
S— @ Foyer L i i - i venues
® offices S5 B i =t
@ Parki reas :j}i:
[ r——— aring & Tl CINEMAS
i B BTEE § = | [t i Bk [EHEEH :':11'1: -
| TSy o Projection
o Kosmos cinema, Berlin, plan R Arch.: Rohde Kellermann Wawrowsky EE ANE T EY Auditorium
] Muitiplex
g ; o cinemas
E - Drive-in cinemas

e Neustadt Centrum Halle, first floor plan (cinema level 1)
Arch.: Hermann & Valentiny with Noack und Partner

CITTITEE]

Arch.: Coop Himmelb(l)au

’”ﬂjiﬁﬁﬁﬁﬁﬁ

— lmm—

G Neustadt Centrum Halle, ground floor plan {shopping level)
Arch.: Hermann & Valentiny with Noack und Partner

] SRR e |
=== L. . l i
= 12 - i
: [ﬂ 4 1 I I i ;1
| T T3 T = T [ 1
o Neustadt Centrum Halle, section
0 Filmpalast Dresden, view/section Arch.: Coop Himmelb(l)au Arch.: Hermann & Valentiny with Noack und Partner
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Cultural

venues

CINEMAS

Projection
Auditorium
Muitiplex cinemas
Drive-in
cinemas

projector,
snack bar,

surface loudspeakers

——— out

Drive-in cinema in a fan shape with inclined ramps and low projection cabin,
which only takes up two rows

line of sight from rear seat to lower edge of screen

post with loudspeakers
and electrical heating

o Ramp arrangement and dimensions: elevations can be different according to screen picture height

f

——out

y

loudspeakers \ /
R
N
/N
projection
surface

s TP e (e
- projector, ““’

snack bar

J@\\

. ticket .
m’\oﬁe /:n

entrance

/ waiting waiting

4— out

9 Double cinema. One projection room for both screens, with the possibility of staggered starting times. All
other areas (cash desks, bar, toilets efc.) are common
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CINEMAS

Drive-in Cinemas

Drive-in cinemas, where the audience do not
have to leave their cars.

The size is limited by ramps, number of cars
=1000-1300, while still ensuring a good
view. Normal is 450-500 cars — @.

Cars No. ramps Screen to back edge of
ramp (m)
500 10 156
586 11 170
670 12 180
778 13 195
886 14 210
1000 15 225

Location: on the motorway, near petrol
stations and services, with screening so that
light and sound do not distract passing traffic.

Ramps are curved and sloping in order
to lift the front of the cars, so back seat
passengers also have a good view of the
screen — @.

Entrance road: with waiting area, in order to
avoid backing up of traffic on the road. Drive-
past ticket counter, so that tickets from the
cars can be checked — @.

Exit: ideally after leaving the ramp forwards.

Detailing of the entire area to avoid dust and
skidding in wet weather.

Ticket counter: one counter for 300 cars;
two for 600; three for 800; four for 1000.

Screen: depends on the number of cars: for
650 cars 14.50 x 11.30 m; for 950 cars 17.0
x 13.0 m. Ideally facing east or north, which
enables earlier performances. For the Central
European latitude, the screen is better
installed in a solid, permanent structure.

GCinema screen in the Billorook drive-in
cinema near Hamburg: 36 m high x 15.5 m
wide. Height above ground level depends
on ramp gradient and sight angle. Screen
tilted upward avoids distortion. Scaffolding
and screen must be able to bear wind
loading.

Rows of seats should be provided, and a
play area for children is also a good idea.

Projection building: mostly central, at a
distance of 100 m from the screen.

Projection room contains projectors,
generators, sound amplification system.

Sound reproduction ideally has loudspeakers
inside the cars; the loudspeakers are
attached to a post for every two cars at 5.0
m separation and are attached inside the cars
by the visitors.

Heating: on loudspeaker posts, possibly
also a connection for heating in the cars.



. ; Show
i Dresglgg Rooms, Maintenance
a0 m 23 m?
Crewroomy j
91 Workshop]
Costume Costume Shop 129 m?
Shop —f— 182 m?
27 m e
° ' .
Undelstage
121F m?
[
|
Boutique
198 m*
[
[ Air
space
o Second floor + 9.00 m {underfloor theatre)
| Show
) maint
) i Rehearsal 23 m?
';';Vs‘é’ ! 520 m . Storage
m o ] 1 24 m°
l

Backstage

Air Space

Cloakroom

4 Cloakroom

o Third floor (stage area) + 13.00 m

Show theatre, permanent venue

CIRCUS

Stationary

Amphitheatre-type hall, laid out as three quarters of a circle,
offering seats for an audience of 1600. The last quarter is intended
for the stage, which consists of five stacked lifting platforms. This
enables the stage sets to be changed very quickly — @.

Access to the hall on the third floor + 13.00 m above road level. A
27 m high reinforced concrete dome spans the circus arena.

Project:
Arch.:

Berlin Leipziger Platz
Aldo Rossi Milan

Planungs AG Neufert/Mittmann/Graf, Berlin
Sceno-Plus Experts-Conseils, Montreal

Accom.
Sl

Office

o

floor

2.'ﬂ00T "
Show maint.
56 m?
fiices
161 m?
Terrace > Terrace
4 \‘\
o ‘\
rl \‘
4' \‘
.. 8. Y
.
H
w—
. | o |
! [+
. o -
\‘ b ,I
\ 4
A
» Al
4
H
‘\\ . . 7
Terrace ™ R v Terrace
Roof

@ Fourtn foor (audience seating level) + 16.50 m
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Z00s

Basics
Keeping animals
Enclosures

Directive
1999/22/EC
Animal Protection
Law

Report, Minimum
Requirements
for Animal
Husbandry,
Federal Ministry
for Consumer
Protection,
Agriculture and
Forests

“Asia” Elephant, temple, tigers...

“Africa” Zebras, giraffes, rhinoceroses...
“Pongoland” Gorillas, chimpanzees...

“Founder’s garden” Zoo history

“South Ametrica” Anteaters, spectacled bears, giant otters

“Gondwana land” Giant tropical house (planned)

@ a

\ Africa

a Master plan of a modern zoo with adventure world (animal geography),
from the example of Leipzig Zoo Arch.: Rasbachr Architekten

education

Keepers

The modern zoo attempts to balance the interests of research, animal protection and
the experience of nature.

On one side stand the requirements for keeping the animals, feeding, cage design
and veterinary care in line with the needs of the species, research activities for the
conservation of species, participation in international breeding programmes and zoo
educational publicity work.

On the other hand, the zoo is also a business, whose success mainly depends on
visitor numbers and is in competition with other leisure providers.

The basis of any zoo design is therefore the otientation on the state of research into
the keeping of animals in a way suitable for the species, and also the consideration of
the demands of the potential visitors. The staging of exotic (“near to nature”) animal
worlds and spectacular visitor facilities should therefore be evaluated against this
background.

o Tasks of the modern zoo, combining the interests of research, animal
conservation and providing exciting experiences

228

Z00S

Basics
dmin'lslralion
Parking
=

Enfrance

Objectives of zoos
Starting with Directive 1999/22/EC, zoos are subject to the
following requirements — @:

1. Involvement in research activities for species conservation

2. Zoo educational publicity work

3. Keeping and feeding the animais correctly for the species

4. Protection against animals escaping or pests and vermin
infiltrating

5. Keeping a register of the zoo collection

Infrastructure of a modern zoo — @
Access: good accessibility, clear signposting, sufficient number
of parking spaces, stops for public transport

Main entrance: distinctive entrance area, pay booths/counters,
kiosks, administration, tidy paths, welcoming seating

Further infrastructure: event and lecture room, high-class
restaurant with view of zoo facilities and separate entrance from
outside (for evening business), further restaurants according to
Zoo size, self-service cafeteria, kiosks, toilets, picnic sites, zoo
shops, zoo school

Operations and staff building: separate access (out of public
view) with adequate external areas for the storage of feed and
litter, building materials, etc., staff department with washing
and changing facilities, cafeteria, training and rest rooms
(security staff), breeding of feed animals, central/dispersed feed
preparation, water distribution, storage and cool rooms, rubbish
removal, sheds for parking and maintenance of cleaning machines,
transport vehicles and cages, workshops, gardening, heating, air
conditioning, ventilation

Medical care of animals: animal clinic, quarantine station,
laboratories, research facilities, acclimatisation and breeding
areas, cadaver storage

Access roads and paths: wheelchair-accessible main paths
(5-6 m wide), with weather protection, laid out as round route,
side paths (3-4 m wide) to each group of animals, independent
operational roads (3-4 m wide) for supply, waste disposal, animal
transport and as emergency access (fire service, ambulance).
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2nd floor reading room

—_—

GF entrance area

o Juridicum Halle: specialist law library, Halle University, Wittenberg

LIBRARIES

Scientific Libraries

Scientific libraries have always had a key role in the history of
science and in the life of universities. They are not only a location
for storing books, but places where books can be worked with.
An important and decisive part of world literature has been
produced in libraries. Their erection is among society’s greatest
building projects. Important architectural examples from the
19th century show what high prestige has been applied to the
task (Biblioteca Laurentiana, Florence; Bibliotheque Nationale,
Paris).

They collect and access printed publications and other
information media for education and research, and offer it for
use in reading rooms (stock which is not lent out) and also for
lending from the closed stacks, the self-service shelves and,
to select in the reading rooms, separately displayed teaching
material or specially gathered collections for one term. As
well as books and magazines, most other types of audiovisual
media are collected, catalogued and available for use. The
number of reading places is related to the number of students
in the various subjects. Orientation is provided by systematic
classification of stock by subject. The services offered include
remote lending (obtaining literature from distant libraries),
copying services and enlargement of micro-forms (microfiche
and microfilm).

Example: Juridicum Halle — @ - @.

University libraries

These are single- or two-storey buildings: single-storey systems
are centrally administered (book processing and services) and
mostly have at least a few separate user areas in branch or
specialist libraries. Two-storey libraries include a central library
and an (often larger) number of libraries for faculties, specia-~
list areas and institutes. Stock is often freely available in
reading rooms, often in self-service stacks (shelving units
spaced as in closed stacks) and in closed stacks, the different
forms of display being mixed in most university libraries. The
ratio of stored to display and lending stock is determined by
the structure of the stock, and/or the organisation type or
library concept, and often also the space available in existing
buildings.

@ Main entrance

®wc

@ Lockers (@ Café, accessible from outside
@) Waiting area Reading places
@ staff/supervision (® Bookshelves

® Exam room

40 Computer places

"W H BB HTH

T T

S T O

ST ARRRN !

0 Juridicum Halle, section

TIHECEL L

: : 810 g L

I

_

Arch.: Thomas van den Valentyn, Gernot Schuiz
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Administration

and offices

LIBRARIES

Basics

Fittings

Lending counter
Public libraries
Scientific
libraries
Archives



HQH LIBRARIES
[ ] Archives

Basics

Archives do not, unlike libraries,
serve mainly to make available
written, graphic and audio media,
but for their systematic cataloguing
and long-term preservation.

N
——

In this function, they are often part

of libraries, museums or universities.
T LA LTI ’ )
State archives keep all sorts of files,
@) Extension of the State Archive in Dresden, section thrauigh ofd building and new archive building business records, maps, drawings
Arch.: Kister Schelthauer Gross and documents.

Inordertobeabletoaccepttherapidly
increasing stock, suitable storage
systems such as rolling shelving
units or plan chests (— pp. 237,

248) must be provided. The loading

IHHH”IHHHHHIV on the floor slab should be paid

Ef particular attention (— p. 248). For

) D TXI [ the durability of the preserved media,
Administration B— the maintenance of a uniform climate
and offices i —— is the most important factor, but
full air conditioning has not proved

LIBRARIES HHH# HHHH’ :‘, acceptable on account of the high
Basics cost. Natural ventilation is the ideal,

Lending f:l:':tge? 0 T!u-') archive storerooms are arranged round the access and ventilation cor.e. The room can be.flexI.ny ‘ but al-so brings the danger of entry
Publio libraries divided due to the three entrances. Pre-stressed concrete slabs enable thin floor structures with high loadings, by air-borne pollutants. Systems
Scientific libraries so that space-saving rolling storage units can be used. without air conditioning need solid
Archives walls with the best possible diffusion

values, and the temperature should
be maintained by simple wall surface
heating (skirting radiators).

@ Controfled @ Display
access for users (@ geminar lecture

Information,
® issue @ Bistro/café

@) Store Self-service films
@ Supenvision @ Film reading room
® Reading room Post room
® Map reading @ Director

room Administration
@ Search aids .

Archive rooms

Wofkshops @9 Stair and
® Dpelivery ventilation core
Staff access

NN
——
v

AT
fRy

N
L/ L/

~
4
LS

—_— — i —
]

Foyer Reading room

17
l Reading room

o Principle of source ventilation: prepared
0 Ground floor and first floor serve public functions. The foyer in the new building enables disability-friendly access air is blown in through shafts and fed to
and connection to the old building. the floors through ventilation blocks.
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Waste air

»
K
% Cool- Heat-| Aircon | B
& ing | ing room ’
Iz %12 3
g 215l o
@
&\a
|2
Outside air
L]
Y
—hr M —
L ~ Air con [Cool- — -
Heating room |ing

o Alr conditioning plant rooms on
top floor (Wellpott — refs)

o Air conditioning plant rooms in
basement (Wellpott — refs)

Waste air f Waste air ¢

\

Exhaust]

Alr
supply
«= | Air conditioning rooml

su) r! Exhaust

Exhaust

t
Qutside air

Outside air
—

Heating Arior:%n CGSI" Heating [Cool-

ing

0 Air conditioning piant room on
an intermediate floor. Good
solution for high-rise buildings
(Wellpott — refs)

9 Air supply plant room in basement.
Extract air plant room on the roof
(induction air conditioning system).
No air circulation (Wellpott — refs)

4z
e
Heights e NP S -3
_2
- T 1
50 —
40 ~— Air conditioning
30 P | ——{—Without humidifier
0 | T ———— ~Ventil./venting
8 1o_ et S| —Venting
< o
RN RN TS
0 5000 10000 15 000 20000 m'/h
Volume flow
Approximate determination of area and room heights required for air
conditioning plant rooms in which to site several units for air flows of up to
50m®/s, according to Vd! 3803, for smaller systems (Wellpott — refs)
400_ - £
m-g
m— . - I
300 el - :Alf conditioning
et Without humidifier
- e g -
200 e _
R :Vent'sl./venling
100_ ~
= | ———""{"Venting
« 50=
@D =
Z o= ,4
T T (S AT T S AU S O A B B
0 5000 10 000 15 000 m’/h
Volume flow
0 As €, but for larger systems (Wellpott — refs)
Outside
[\, -
Waste air Office ‘) Corridor
<t Z
mEmy | Air supply and extract §
Outside air device with heat reclamation
Double floor

o Combined parapet air supply and extract unit (Wellpott, Bohne — refs)

DOMESTIC INSTALLATION

Ventilation

Air conditioning plant rooms -@ - @

Arrangement for air handling equipment According to a sample
design by the expert Building Supervision (RbAL), air handling
equipment must have a dedicated service room (air conditioning
plant room) in buildings of more than three storeys, if the connecting
ductwork leads into more than one storey or fire compartment.
Ventilation and air conditioning systems mostly have their services
rooms on a services floor, near the heating plant room (heating room
with distribution) and the cooling plant (chiller). The combination of
air conditioning plant and heating plant in one room is not allowed
(fire protection). Spatial connection of plant rooms to the building
cores with their vertical installation shafts is an important design
consideration. The horizontal and vertical distances to the main
areas of demand (e.g. large kitchens, canteens or server rooms)
from the air conditioning plant room should also be considered.
The formal integration of a services floor into the body of a building
can considerably influence its appearance. Placed on one of the
upper storeys, a dedicated services floor will have almost no windows
or none at all (noise emission), but will need intake and extract louvres
and will also contrast with other floors with its different storey height.

Room sizes

An approximate estimation of the size of an air conditioning
plant room can be undertaken using the VDI Guideline 2052,
working from the assumed volume flow and the type of air
handling. Example calculations for the size of the plant room in an
administration building — © - Q.

Facade ventilation systems — @ - @

These are also referred to as decentralised ventilation systems.
The units are placed near the fagades with a direct duct connection.
In contrast to fan convectors with recirculation, the flow of outside
air is fed directly from the fagade to the unit. This means that
no more air conditioning installation is required in the building.
Fagade ventilation units can be designed in various forms such as
underfloor air supply units, combined air supply and extract units
or with a central extract air plant.

It is important to consider the influence of wind pressure on the
volume flow. The temperature boundary layer at the fagade can
also affect the air supply temperature, depending on the layout
and design of the building.

Outside
~ I A
Office N
Waste air / / ~ Cortidor
f -
p—
Outsid —
utside air
-y i j\ ; Double floor

Underfloor air supply device

Underfioor air supply unit combined with centralised extract air system
(Wellpott, Bohne — refs)

Ceiling extract device
<mn M g\"
Waste air -~

Corridor
Outside z Office ? j
OUtSIT;a" E:.:]HN}X{I Double floor

Undetfloor air supply device

0 Underfloor air supply unit combined with over-current component (Wellpott,
Bohne — refs)
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0 Heating room for solid fuel, min, area 8 m® necessary for heating capacity 250 kW
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system: water is heated by the boiler
and circulated constantly to radiating
surfaces by a pump (Wellpott — refs)

Principle of warm water central heating e Twin-pipe system with low-fevel

distribution and vertical riser
connections
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0 “Twin-pipe system with high-leve!
distribution and vertical riser

9 Single-pipe system with special
valves and horizontal distribution
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0 Twin-pipe system with horizontal
distribution {standard layout for
office buildings)
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0 Single-pipe system with horizontal
distribution on each floor

DOMESTIC INSTALLATION
Heating

Heating systems

Heating systems for buildings normally use water as the
heat distribution medium, less often air (steam is used as a
heating medium only for industrial purposes). The necessary
temperature of the heat distribution medium (water, air, steam)
depends on the temperature chosen and the type of heating
surface in the rooms. A heat generator provides the necessary
temperature. Most existing heating systems use gas or oil as
the primary energy source. The heating gas or oil is normally
burnt in boilers with a combustion temperature of about 1000°C
and the heat is transferred to the distribution medium in a heat
exchanger.

Because a temperature of 70°C is typically sufficient for the
heat distribution medium, a holistic design will attempt to avoid
the burning of fossil fuels. Methods of exploiting renewable
energy are: (ground-source) geothermal energy — p. 469 in
connection with a heat pump system; combination of heat and
power generation (CHP); or perhaps falling back on a CO,-
neutral energy source like wood. It can also be possible to store
seasonal sources of energy from the environment (thermal solar
energy) during the summer months and make it available in the
winter.

Heat distribution

Much the most common system is warm water central heating.
This transfers the heat produced in the heat generator into water
as distribution medium to the radiators, which emit heat. The
cooled water returns to the heat generator to be warmed up
again (flow and return). Warm water central heating systems
have a max. flow temperature of approx. 100°C, but 45-70°C
is normally preferred today, described as the low temperature
range. Heating systems with flow temperatures of over 120°C
count as hot water heating and are more often used with district
heating systems.

The heat distribution is normally circulated as warm water
pumped heating. There are various pipework layouts — @ — @.

Heat generation with gas or heating oil

Gas firing: gas has become prevalent in recent years. Advantages:
no storage costs, low maintenance costs, payment after use,
can be used in groundwater protection zones, easily regulated,
high annual efficiency, can be used for the heating of individual
flats or rooms {compact gas boilers), little environmental impact.
Disadvantages: dependent on public utility network, higher energy
costs. A conversion from oil to gas usually makes a new chimney
necessary.

Oil firing: is also common today using light heating oil as fuel.
Advantages: requires no public utility network, easily controllable.
Disadvantages: high cost of storage and tank installation, rent
income losses in rented houses due to the oll storage room, only
possible under stringent regulations in areas at risk of flooding
or groundwater protection zones, payment before use, high
environmental impact.

Solid fuel firing

Coal, brown coal and wood are now used less often for heating
buildings. Depending on the fuel, large quantities of environmental
pollutants can be released, which are subject to stringent controls
under the Federal Anti-Emissions Law. Advantages: independent
of fuel imports, low fuel costs. Disadvantages: more work for the
operator, larger storeroom necessary, high emission of pollutants,
poor controllability. ’
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9 Principle of a fitter trench, plan and section

© Muiti-chamber sedimentation tank, € distribution shaft, € feed pipes,

O drainpipes, @ collection shaft, @ discharge

DOMESTIC INSTALLATION

Small Sewage Treatment Plants

Small sewage treatment plants are facilities for the cleaning of

wastewater, which are used when the disposal of wastewater in

municipal treatment works is not possible for technical, regulatory

or financial reasons: maybe there is no public sewer network

available, or as a temporary measure. They are only permissible

for the treatment of wastewater from, for example, kitchens,

laundries, bathrooms, toilets and wash rooms.

Principle of a small-scale sewage treatment plant:

1. Mechanical cleaning, i.e. sludge removal from a muiti-chamber
sedimentation tank — @ — @.

2. Biological cleaning in a filter trench or trickle filter or through
underground filtration.

The construction of a small-scale sewage treatment system

consists of: multi-chamber sedimentation tank, distribution shaft,

filter trench (trickle filter or underground filtration), collection shaft,

discharge into waterway.

Treatment process

The residential wastewater is first fed into a sedimentation
tank (mechanical cleaning), where solid matter settles to the
bottom. It then flows into a distribution shaft, from where it is fed
intermittently into a filter trench (with perforated pipes) or into a
trickle filter (biclogical cleaning). The outflow pipes from the filter
trench drain via a collection shaft into a waterway or soakaway.
The mechanical process of wastewater treatment takes place
in a multi-chamber sedimentation tank. Undissolved solids
and solids capable of settling are sedimented (sludge removal)
- 0-0.

Biological cleaning (secondary treatment) of the wastewater
takes place in a filter trench. The wastewater percolates from
a petforated pipe into a layer of fine gravel (2-8 mm), the filter
layer, into a deeper perforated pipe (depth min. 1.25 m). This then
transports the water for discharge into a waterway — @.

Wastewater production
For a residential building, 150 | of water per occupant per day
should be assumed. For other buildings, the equivalent inhabitant
value is 150 | for every:
— 3 seats in pubs without kitchens
— 1 seat in pubs with kitchens and max. 3 rotations of each seat
in 24 hours.
— 10 seats in pubs with gardens but without kitchens
— 2 employees in factories or workshops without kitchens
— 3 employees in administration buildings without kitchens.

Multi-chamber sedimentation tanks

Multi-chamber septic tanks

no. chambers 2 3-4 3

specific usable capacity 300 /RU* 300 /RU* 1500 VRU*
total usable capacity (min.) 30001 30001 6000 |
total usable capacity (max.) 4000 | o —

capacity of 1st chamber

% of total capacity

Y of total capacity % of total capacity

min. water depth 1.20m 120m 120 m
greatest permissible water depth for usable capacity of

300040001 1.80m 1.90m 1.90m
>4000-10000 — 2.20m 220m
>10000-50000 | — 2.50m 2.50m
>50000 | — 3.00 m 3.00m

*RU, each residential unit with 56 m? of residential area is assumed to have 2 inhabitants, over 50 m? min. 4 inhabitants.

o Sizing of multi-chamber sedimentation tanks and septic tanks, DIN 4261-1
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CONVERSION OF UNITS

Conversion of Imperial Measures to Millimetres

1/16 1/12 1/8 1/6 3/16 1/4 5/16 1/3 3/8 512 7/16 1/2
1.59 2.12 3.18 4.23 4.76 6.35 7.94 8.47 9.52 10.58 |11.11 [12.70
9/16 712 5/8 2/3 11/16 | 3/4 13/16 |5/6 7/8 11/12 |15/16 |1
1429 |14.82 [15.87 |[16.93 [17.46 |[19.05 |20.64 |21.17 2222 |23.28 |23.81 |25.40
English foot and inch to millimetres
1 ft =304.79973 mm
R n Jo 1 |z g [& _[5 Te [r & o [io [i" [12"
0 0 0 25.4 51 76 102 127 152 178 203 229 254 279 305
1 12 305 330 356 381 406 432 457 483 508 533 559 584 610
2 24 610 635 660 686 711 737 762 787 813 838 864 889 914
3 36 914 940 965 991 1016 1041 1067 1092 1118 1143 1168 1194 1219
4 48 1219 1245 1270 1295 1321 1346 1372 1397 1422 1448 1473 1499 1524
5 60 1524 1549 1575 1600 1626 1651 i676 1702 1727 1753 1778 1803 1829
6 72 1829 1854 1880 1905 1930 1956 1981 2007 2032 2057 2083 2108 2134
7 84 2134 2159 2184 2210 2235 2261 2286 2311 2337 2362 2388 2413 2438
8 96 2438 2464 2489 2515 2540 2565 2591 2616 2642 2667 2692 2718 2743
9 108 2743 2769 2794 2819 2845 2870 2896 2921 2946 2972 2997 3023 3048
10 120 3048 3073 3099 3124 3150 3175 3200 3226 3251 3277 3302 3327 3353
11 132 3353 3378 3404 3429 3454 3480 3505 3531 3556 3581 3607 3632 3658
12 144 3658 3683 3708 3734 3759 3785 3810 3835 3861 3886 3912 3937 3962
13 156 3962 3088 4013 4039 4064 4089 4115 4140 4166 4191 4216 4242 4267
14 168 4267 4293 4318 4343 4369 4394 4420 4445 4470 4496 4521 4547 4572
15 180 4572 4597 4623 4648 4674 4699 4724 4750 4775 4801 4826 4851 4877
16 192 4877 4902 4928 4953 4978 5004 5029 5055 5080 5105 5131 5156 5182
17 204 5182 5207 5232 5258 5283 5309 5334 5359 5385 5410 5436 5461 5486
18 216 5486 5512 5537 5563 5588 5613 5639 5664 5690 5715 5740 5766 5791
19 228 5791 5817 5842 5867 5893 5918 5944 5969 5994 6020 6045 6071 6096
20 240 6096 6121 6147 6172 6198 6223 6248 6274 6299 6325 6350 6375 6401
21 252 6401 6426 6452 6477 6502 6528 6553 6579 6604 6629 6655 6680 6706
22 264 6706 6731 6756 6782 6807 6833 6858 6883 6909 6934 6960 6985 7010
23 276 7010 7036 7061 7087 7112 7137 7163 7188 7214 7239 7264 7290 7315
24 288 7315 7341 7366 7391 7417 7442 7467 7493 7518 7545 7569 7594 7620
25 300 7620 7645 7671 7696 7722 7747 7772 7798 7823 7849 7874 7899 7925
26 312 7925 7950 7975 8001 8026 8052 8077 8102 8128 8153 8179 8204 8230
27 324 8230 8255 8280 8306 8332 8357 8382 8408 8433 8458 8484 8509 8534
28 336 8534 8559 8585 8610 8636 8661 8686 8712 8737 8763 8788 8814 8839
29 348 8839 8864 8890 8915 8941 8966 8991 9017 9042 9068 9093 9118 9144
30 360 9144 9169 9195 9220 9246 9271 9296 9322 9347 9373 9398 9423 9449
31 372 9449 9474 9500 9525 9551 9576 9601 9627 9652 9677 9703 9728 9753
32 384 9754 9779 9804 9830 9855 9881 9906 9931 9957 9982 10008 10033 10058
33 396 {10058 10083 10109 10134 10160 10185 10210 10236 10261 10287 10312 10337 10363
34 408 | 10363 10388 10414 10439 10465 10490 10515 10541 10566 10592 10617 10642 10668
35 420 (10668 10693 10719 10744 10770 10795 10820 10846 10871 10897 10922 10947 10973
36 432 10973 10998 11024 11049 11075 11100 11125 11151 11176 11202 11227 11252 11278
37 444 (11278 11303 11328 11354 11379 11405 11430 11455 11481 11506 11532 11557 11582
38 456 (11582 11607 11633 11658 11684 11709 11734 11760 11785 11811 11836 11861 11887
39 468 |[11887 11912 11938 11963 11989 12014 12039 12065 12090 12116 12141 12166 12192
40 480 | 12192 12217 12243 12268 12294 12319 12344 12370 12395 12421 12446 12471 12497
4 492 | 12497 12522 12548 12573 12598 12624 12649 12675 12700 12725 12751 12776 12802
42 504 |12802 12827 12852 12878 12903 12929 12954 12979 13005 13030 13056 13081 13106
43 516 |[13106 13132 13157 13183 13208 13233 13259 13284 13310 13335 13360 13386 13411
44 528 | 13411 13437 13462 13487 13513 13538 13564 13589 13614 13640 13665 13691 13716
45 540 | 13716 13741 13767 13792 13818 13843 13868 13894 13919 13945 13970 13995 14021
46 5§52 | 14021 14046 14072 14097 14122 14148 14173 14199 14224 14249 14275 14300 14326
47 564 | 14326 14351 143876 14402 14427 14453 14478 14503 14529 14554 14580 14605 14630
48 576 | 14630 14656 14681 14707 14732 14757 14783 14808 14834 14859 14884 14910 ' 14935
49 588 | 14935 14961 14986 15011 15037 15062 15088 15113 15138 15164 15189 15215 15240
50 600 |15240 15265 15291 15316 15342 15367 15392 15418 15443 15469 15494 15519 15545
51 612 | 15545 15570 15596 15621 15646 15672 15697 15723 15748 15773 15799 15824 15850
Conversion 52 624 | 15850 15875 15800 15926 15951 15977 16002 16027 16053 16078 16104 16129 16154
of units 53 636 |16154 16180 16205 16231 16256 16281 16307 16332 16358 16383 16408 16434 16459
54 648 | 16459 16485 16510 16535 16561 16586 16612 16637 16662 16688 16713 16739 16764
in 0" 1" 2" 3" 4" 5" 6" 7" 8" 9" 10" 11" 12"
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Neufert

Neufert’s Architects’ Data is an essential reference for the initial design and planning
of a building project. It provides, in one concise volume, the core information needed
to form the framework for the more detailed design and planning of any building
project. Organised largely by building type, it covers the full range of preliminary
considerations, and with over 6200 diagrams it provides a mass of data on spatial
requirements.

Most illustrations are dimensioned and each building type includes plans, sections,
site layouts and design details. An extensive bibliography and a detailed set of
metric/ imperial conversion tables are included. Since it was first published in
Germany in 1936, Ernst Neufert's handbook has been progressively revised and
updated through 39 editions and many translations. This fourth English language
edition is translated from the 39th German edition, and represents a major new
edition for an international, English speaking readership.

Neufert’s Architects’ Data was the first book | bought when | started my
studies in architecture. It was invaluable for me then and it is still a useful
aid in my designs.’

Cesar Pelli

‘With this thorough rewrite Neufert has produced yet again an invaluable
reference book.
The Architects’ Journal

Cover design by Sandra Heath ‘
ISBN 978-1-4051-9253-8
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