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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the International
Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task andards
adopted by the technical committees are circulated to the member bodies for voting. Publication*jas an
International $tandard requires approval by at least 75 % of the member bodies casting a vote.

Attention is dfawn to the possibility that some of the elements of this document may be the suibject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 9836 wps prepared by Technical Committee ISO/TC 59, Buildings and ccivil engineering works,
Subcommitteg SC 3, Functional/user requirements and performance in building construction.

This second gdition cancels and replaces the first edition (ISO 9836:1992), with added clauses.
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Introduction

The surface area and volume indicators derived from measuring spaces in buildings can be used to compare
aspects of value, such as the proportion of space or volume which can be utilized functionally. As approximate
values for planning, they can be a basis for further developments.

Reference to surface area and volume indicators when assessing buildings, which either already exist or
which are in the planning stage, indirectly indicates certain economic characteristics of the buildings. Thus the
relationship between the area taken up by the building and the usable area indicates whether the building costs
and materials have been used to their best advantage.

aflea shows the
exten to WhICh baS|c savmgs have been made on the envelope and the runmng costs of the heating and air

As fai as the determination of the economic performance of whole buildings is concerred, surface area and
indicators contain basic data for calculation and comparison of capital costst@nd for runrjing costs and
¢nance. They give a basis for the minimization of running costs by limiting the-amount of space and the cost of
indiviqual materials. For example, if the area of the external walls is small compared to the usable afea, this would
indicaje not only relatively low energy costs but also relatively low cleaning aiid maintenance costs for facades.
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Performance standards in building — Definition and calculation
of area and space indicators

1 Scope

This International Standard deals with the definition and calculation of surface area and volume indicators.

In def

a) th

b)

C) V

The s
asab
they s

This |

O »

(s

Althol
on the
of ina

specializes in the measurement solely for practical use.

ning area measurement, this International Standard uses three measurement concepts;

e intra-muros and extra-muros concept used in many parts of the world;

e wall centre method of measurement used in many parts of the world;

briations on these methods to comply with certain national laws, or for partictlar types of K

Lirface area and volume indicators defined in this International Standard’are intended for

hould enable judgement to be made on functional, technical and_.economic aspects of buil
nternational Standard is intended to be used when establishing:

pecifications for the geometric performance of a building and its spaces (e.g. in desig
rocedures, etc., or in building regulations where approptriate);

chnical documentation relating to the performanee of whole buildings prepared by designer
hd manufacturers;

e amount of floor area that will not be effectively available for the placement of an individug
rniture, equipment, or for circulation;

valuation, comparison or control of the properties of a building which are connected to
erformance.

gh, as stated above, therejare a variety of methods of area measurement around the wo
country and/or types(of buildings, all measuring methods are not necessarily of practica
ility to identify reaharea (e.g. the wall centre method of measurement). Thus this Internati

2

The

referenées, only the edition cited applies. For undated references, the latest edition of the referen

ormative references

llowing referenced documents are indispensable for the application of this docume

uildings.

practical use,

asis for measuring various aspects of the performance of buildings-0r as a planning aid. In other words,

dings.

n, purchasing

s, contractors

I's workplace,

its geometric

rld depending
use because
bnal Standard

ht. For dated
ted document

(including any amendmentis) applies.

ISO 6707-1, Building and civil engineering — Vocabulary — Part 1: General terms

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 6707-1 and the following apply.

341

surface area indicators
amounts of certain types of area (e.g. usable area) and the relationship between different types of area (e.g.
area occupied by structure/usable area)
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3.2

volume indicators
amounts of certain types of volume (e.g. net volume) and the relationship between different types of volume

(e.g. gross vo
NOTE An

3.3

lume/net volume)

example of a relationship indicator of volume is gross volume/net volume.

mixed surface area and volume indicator
indicator relating a type of volume to a type of area (e.g. gross volume/usable area) and a type of area to a
type of volume

NOTE 1 Cld
appropriate ca

NOTE2 An

3.4
building loss
feature or ele

use 5 gives further definitions of the diiferent surface area and volume indicators, together W
culation methods.

example of a mixed relationship indicator is area of building envelope/net volume.

feature
ment of a building in which a portion of the floor area is not available for-an/individual’s act

or for furniture, equipment or circulation

NOTE 1 Ex
corridors, etc.

NOTE 2 Ab
curve of awall,
3.5

effective bui
portion of thg
individual’s adg

NOTE
corridors, etc.

3.6

actual buildi
portion of theg
circulation, be
regulation, or

NOTE
corridors, etc.

3.7

hmples of places in which a portion might not be available because of a building loss feature are work

uilding loss feature may be a physical element such as a column, orthe configuration of an element such
br the configuration of a fire escape route which is mandated by regulation but not needed for normal circ

ding loss area
floor area that is not physically occupied by~building material yet is not fully available
tivities, or for furniture, equipment or for circulation, because of a building loss feature

Ex@mples of places in which a portion might nofbe available because of a building loss feature are work

hg loss area

floor area that is not available for an individual’s activities, or for furniture, equipment
cause it is physically ‘occupied by a building loss feature, or is required to be vacant by
by a lease

Ex@mples of places inavhich a portion might not be available because of a building loss feature are work

perimeter encroachment

form of buildin

ith the

vities,

laces,

as the
llation.

for an

laces,

or for

aw or

blaces,

dless feature which prevents effective use of floor area near a wall or other geometrically r

eqular

building form

NOTE

4 Units

Examples of a perimeter encroachment include: pilaster, convector, baseboard heating unit, and radiator.

Surface area and volume indicators are obtained by measuring the plan and elevation of the building. Their
units of measurement differ according to the type of calculation (m2: m3: m2/m2: m3/m3: m2/m3: m3/m2).

© 1SO 2011 — All rights reserved


https://standardsiso.com/api/?name=b294e7f27bfc9051a446c8f59b19c0d1

ISO9

836:2011(E)

5 Intra-muros calculation methods and list of indicators for geometric performance

5.1

Surface areas

NOTE See Figure 1.

5.1.1

Calculation principles

5.1.1.1 Surfaces which are horizontal or vertical are measured by their actual dimensions. For calculations of

area

or verfical plane as appropriate. For calculations of heat gain or loss, the actual exposed surface
used instead of the projected area.

5.1.1.2 The surface areas are expressed in square metres, to two decimal places
5.1.2 | Covered area
5.1.2.1 The covered area is the area of ground covered by buildings.in their finished state.

5.1.2.2 The covered area is determined by the vertical projection. of the external dimensions

onto

The

5.1.3 | Total floor area

5.1.3. The total floor ared of ‘a building is the total area of all floor levels. Floor levels may be
are eifher completely or pattially under the ground, storeys above ground, attics, terraces, roof ter]
floors [or storage floors-(See Figure 1).

It is n¢cessary towdistinguish between:

a)

b)

c)

gndsSpace, Mctined pranes are measured by their verticat projection onto am (magimary)

the ground.
fgllowing are not included in covered area:
cpnstruction or parts of construction not projecting*above the surface of the ground;

pcondary components, e.g. external staircases, external ramps, canopies, horizontal sur
verhangs, street lighting;

o w

—

he areas of outdoor facilities, e.g. greenhouses and outhouses.

flpor areas*which are enclosed and covered on all sides;

flbor-areas which are not enclosed on all sides up to their full height, but which are cov

rizontal plane
area shall be

bf the building

-shields, roof

storeys which
races, service

bred, such as

P | H
recessSTcuDarCormes,

floor areas which are contained within components (e.g. parapets, fascias, hand-rails), but
covered, such as open balconies.

© 1SO 2011 — All rights reserved
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Total floor area _—
(5.1.3)

Intra-muros area _—

5.1.3.2 The
at floor height

Recesses an
the net floor
enclosing ele

of the outer limit of the covering components.

Net floor area

space ing

roofs not

5.1.3.3 The

!

voids between the ground@nd the underside of the building, e.g. crawlways;

(51 2)

Usable area /

(5.1.7)

Area of structural elements
(5.1.6)

Covered area
(5.1.2)

Figure 1 — Presentation of principal areas

total floor area of each level is obtained from the external dimensions of the enclosing eler]
, above and below ground. These elements’include finishes, claddings and parapets.

projections for structural or aesthetic purposes and profiling are not included if they do ng
rea (5.1.5). Covered floor areas-which are not enclosed or are partially enclosed and ha
ments [e.g. areas in accordanee'with 5.1.3.1 b)] are calculated according to the vertical proj

is not determined for the ‘following spaces (see 5.1.5.4):

ide ventilated{roofs;

subjected+o foot traffic other than for maintenance purposes.

tétal floor area is calculated separately for each floor level. Areas with varying storey height

nents,

t alter
ve no
ection

within

one floor leve

5.1.3.4
distinguishabl

(€.g. 1arge nalls, audltoria) are also Calculated separately.

e in order to enable the evaluation, comparison and separate calculation of the volumes.

If the floor areas are added together, the proportions of the different areas (according to 5.1.3) shall be

5.1.3.5 The total floor area is made up of the net floor area (5.1.5) and the area taken up by the structure (see

5.1.6). This is

diagrammed in Figure 2.

© 1SO 2011 — All rights reserved
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5.1.4

5.1.4.
(floor

5.1.4.
estab
The in

5.1.4.
5.1.5
5.1.5

5.1.5.
is cald

Cover
menti
Areas]

Total Floor Total Floor
Area Area
I
v ' i A5
Intra-muros Floor Area of Floor Area of
Area External Walls Structural Net Floor Area
Elements

— !

Vv

v

Figure 2 — Components of total floor area

Intra-muros area

| The intra-muros area is the total floor area (5.1.3) less.the floor area taken up by the
hrea of the building envelope).

P The intra-muros area is determined separately for each floor level. The calculat
shed for the total floor area (5.1.3) and for the area taken up by the external walls (5.1.6)
tra-muros area is obtained by subtracting the.area taken up by the external walls from the t

B The intra-muros area includes the petfloor area (5.1.5) and the area taken up by the in

Net floor area

The net floor area is the,area between (within) the enclosing elements (see also 5.1.3.3

J

The net floor area’is determined separately for each floor level and is sub-divided accordir
ulated from the elear dimensions of the finished building at floor height, excluding skirtings, tf

ed floor areas that are not enclosed, or only partially enclosed and have no enclosing elg
bned in 51,31 b)] are determined by the vertical projection of the outer limit of the covering
with varying storey height within one floor level (e.g. large halls and auditoria) are calculat

5.1.5.

B —Also included in the net floor area are demountable components such as partitions _pip

Floor Area of Floor Area of Circulation )
External Walls Internal Walls, Usable Area Area Services Area
Columns,
Partitions, etc. Iﬁl
A4 A4
Effective Effective Floor
Building Loss Area fof
Area Occupants

external walls

on principles

apply equally.
ptal floor area.

ternal walls.

gto5.1.3.1.1t
resholds, etc.

bments [areas
components.
bd separately.

ps and ducts.

5.1.5.4 The floor areas of structural elements, door and window recesses, and niches to recesses in the
elements enclosing the area are not included in the net floor area.

5.1.5.5 The net floor area is divided into:

usable area (56.1.7);
services area (5.1.8); and

circulation area (5.1.9).

© 1SO 2011 — All rights reserved
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5.1.6 Area of structural elements

5.1.6.1

The area of structural elements is the area within the total floor area (on a horizontal section at floor

level) of the enclosing elements (e.g. external and internal load-bearing walls) and the area of columns, pillars,
piers, chimneys, partitions, etc., which cannot be entered (see Figure 1).

5.1.6.2 The area of structural elements is determined separately for each floor level and, where necessary,
is sub-divided according to 5.1.3.1. It is calculated from the dimensions of the finished building at floor height
excluding skirtings, thresholds, plinths, etc.

5.1.6.3 Alsg

mecludad intha araa of ctructural alamante ara thg flnar araac af dnaar racaccas and racace
Hortda8aHHtHeaH8a-or- Sttt B8 e itsatre-tHe-+ —HOa3s-o+& 4 oot

s and

niches in the

5.1.6.4 The
(5.1.3) and th

5.1.7 Usabl

5.1.71 The

(see Figure 1).

5.1.7.2 The

5.1.7.3 Us3g
they are usua|

The classifice
of the space
purpose(s) of

Below is a sa

bnclosing elements (see 5.1.5.4). This is in accordance with 5.1.3.2.

area of structural elements may also be calculated as the difference between the taotal flog
b net floor area (5.1.5).

P area

usable area is that part of the net floor which corresponds to the purpose and use of the b

ble areas are classified according to the purpose of\the building and the use to which they a
ly divided into main usable areas and subsidiary usable areas.

tion into main usable area and subsidiary usable area is dependent on whether the py
s an integral component of the primary purpose(s) of the building, or in support of the p
the building.

mple list of such purposes. For more detail, see also Tables 1 and 2 of ISO 6241:1984.
| (of people, goods, fluids, efegtricity, etc.).

manual work, productien, manufacture, agriculture, experimentation, etc.).

Office, commerce (study, writing, drawing, retail or wholesale selling, book-keeping, etc.).

are (examination, treatment, operations, etc.).
n (gymnastics, swimming, play, dance, etc.).

vorship, education, meeting, etc.).

usable area is determined separately for floor level and is\sub-divided according to 5.1.3.1|

rarea

hilding

re put;

rpose
fimary

a) Transpor|
b) Industry

c)

d) Medical ¢
e) Recreatic
f)  Culture (
g) Housing

h)

i) Catering

j)

k)

1)

m) Service (
n) Other.

6

] H <l ITH 4+ \
SreepmgOwemg;€tC)-

Circulation (walkway, corridor, stairway, etc.).

(cooking, consumption, etc.).

Hygiene (bathing, toilet functions, etc.).
Cleaning, maintenance (laundry, janitorial, repair, etc.).

Storage (of goods, clothing, foods, etc.).

power plant, building operations, guard post, etc.).

© 1SO 2011 — All rights reserved
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5.1.8 Services area

5.1.8.1

building or parts of it, such as:

a)
b)
c)
d)
e)
f)
9)
h)
i)

5.1.8.2 The services area is determined separately for each floorlevel and, where necessary,
accordling to 5.1.3.1.

installations and pipes for the disposal of waste water;
water supply;
heating and hot water systems;

gas installations (other than for heating purposes) and installations for liquids;

[¢)

ectricity supply generators;

<

bntilation, air-conditioning and cooling systems;

—

glephone switchboard apparatus;

ifts, escalators and conveyors (see 5.1.9.3);

ahy other central building service installation.

The services area is that portion of the net floor area with technical installations which service the

is subdivided

5.1.8.3 Floor areas of spaces for principal service installations, man-sized supply shafts apd ducts, and

service floors are also included in the services area.

5.1.8.4 Floor areas of spaces in which technical installations directly support occupant operatidg
room for computer servers, are part of the usable-area and not part of the services area.

5.1.9 | Circulation area

5.1.9. The circulation area is that\portion of the net area used for circulation within the building
of stairwells, corridors, internal famps, waiting areas, escape balconies, etc.).

5.1.9.2 The circulation«afea is determined separately for each floor level and is sub-divided
5.1.3.]. Areas with varying storey height within one floor level are calculated separately.

5.1.9.8 The net\floor areas of lift shafts and the floor areas of built-in conveying installatior
circulgtion, e.gxescalators, on each floor level (see 5.1.8.1) are also included in the category of ci

5.1.1Q Building envelope area

ns, such as a

(e.g. the area

according to

s for general
culation area.

5.1.10.1 The building envelope area is obtained from buildings or parts of buildings which are enclosed on all sides
and covered, including those parts of the structure which are above the top level of the ground and those below it.

Distinction is to be made between the following, in the order shown:

a)
b)
c)

d)

area of the foundations;
external wall area below ground level;
external wall area above ground level;

roof area.

Glazed areas are specified separately as parts of external wall or roof surfaces.

© 1SO 2011 — All rights reserved
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The following

are not included in the area considered:

components of the building which are below the lowest floor level (e.g. parts of the foundation);

canopies, horizontal sun-shields, roof overhangs, skylights, chimney stacks, etc.

recesses and projections for aesthetic purposes, pavement lights, external staircases, external ramps,

5.1.10.2 The foundation area of a building is obtained from buildings or parts of buildings which are enclosed
on all sides and covered, including only those parts of the structure which are below the top level of the ground

in each part o
5.1.11 Effect,

5.1.11.1 The
are not contin
furniture, equ

When co
between

a)

f the lowest floor level.

fve-and-actuatbuitdingtossarea

effective building loss area is the total of those portions of usable area and circulation-area
uously or fully available for an individual’'s activities (e.g. workplaces, resting aréas, etc.),

such encroachments, or between such encroachments and a wall, is of'size or configuratio

pment or for circulation, as would be appropriate at that location, in a way as identified beld

which
or for
W.

lumns, pilasters or other elements of a building encroach into usable area, and the floor area

n such

that it capnot be used effectively to place furniture or carry out user functionsisuch in-between flogr area

is effecti

e building loss area (see Figures 3, 4, 5, 6).

Effective  Perimeter Actual Effective Perimeter Agtual
loss encroachment loss loss encroachmen{ loss
III ] T II
________ %
i i Dominant i Dominant
|| || portion || portion
|| Open || Open || Open
” Workstation ” Workstation ” Workstation E)r;f(i:(l:ésed
LZZ:ZZ::ZZ:I.I:ZZ:ZZ:ZZ:I.I:.'.‘:_'.' ''''' P— /

Figure 3 - Encroachments of pilasters force
workstatipns to be placédyaway from the wall

Perimeter \ . Perimeter . _
encroachment/ :Eﬁectlve IActual IEf‘fectlve encroachment/ IEffectlve IActual IEf‘fectlve
Actual loss OS\S 0SS OSS\ Actual loss [OSH] 0SS 0SS

Figure 4 — Encroachments of pilasters force
reduced usability of a portion of enclosed offfice

=

:: Dominant i Convector i Dominant Convector |

|| portion || || portion i

|| Open || Open || Open Enc_:losed . Open
Office | Workstation

” Workstation ” Workstation ” Workstation

(I | N | ES—

Figure 5 — Uneven encroachments force
workstations to be placed further from wall

| | —

Figure 6 — Uneven encroachments within
an enclosed office
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b) When a portion of floor area must be kept clear to access or service columns, pilasters or other
encroachments into usable area, or a thermostat or other device affixed on the surface or wall, or the
technology inside, or to access a service panel in a wall, or to open or service a window, then the floor
area which must be kept clear is effective building loss area (see Figures 7, 8, 9).

c) When a portion of floor area greater than 30 cm? in usable area must be kept clear for an air duct, or to
access or service technology under raised access floor then the floor area which must be kept clear is
effective building loss area (see Figures 8, 10).

d) When a portion of floor area greater than 30 cm? in circulation area must be kept clear for an air duct, to
access or service technology under raised access floor then the floor area which must be used to avoid
the-guet-er-ether-epening(for-instanceby-diverting-thepath-ef-eireulations—effectivebuilging loss area
(4ee Figure 8).

Flerimeter Duct or opening ‘
e?croachm?nt Effective loss to service
EG’X' cc|>r|1vec or) perimeter encroachment B
ctual loss A Actual Idss
= Primary circulation
) <«
-------- ' = =
. i !
ominant | | || ||
gortion | | o i
' Workstation || Workstation

Figure 7 — Encroachment due to need
to keep clear a defined zone to service
or wash windows

Effective loss

Figure 8 — Encroachment by a rrquired
accessible duct or panel opening in f
as in 5.1.11.1 b), c) and d)

oor surface,

Bl loss

tive loss

~—Effective lgss

Actual loss
Open
Workstation ..
Agtual loss including
finishes
Open || Open I
Workstation || Workstation i

Figure 9 — Encroachments due
to columns, their shape or attachments

to a floor opening

Figure 10 — Effective loss because of required access

e)

© 1SO 2011 — All rights reserved

When a portion of floor area must be kept clear for access to a service room, a utility, a room for mechanical
or electrical or telecommunications or electronic equipment, or for access to a roof or a penthouse or a
ceiling void, and such portion of floor area is not circulation area, then such portion of floor area is effective
building loss area (see Figures 11, 12, 13).
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f)  When a portion of the usable or circulation floor area is restricted from use by building occupants or is not
available because of regulation, building code, or terms of contract or lease, then such portion of floor area
is effective building loss area.

g) When a portion of the usable or circulation floor area is restricted from use or unavailable up to a height of
2,4 m because of an interior encroachment such as exposed elements of earthquake bracing or a sloping
wall, then that portion is effective building loss area (see Figure 14).

Door provides
roof access

Telecommunications

4
Actual loss \ /Effective loss

IEEEdimamn o

" Open |é
et | o
/ | || ” Workstation |

| |

arkstati

i Open
Workstatipn

o

\
G
\

\ T
Effective loss

Figure 11 — Service room set back from Figure 12— Effective loss due to access$
circulation or grid line to opening to roof
Duct Pipes or I " T
Acce)
Effeclive |
ecpve 1oss Actual logg Earthquake bracing
Actual loss
Effective loss
Figure 13 — Effective loss because of access Figure 14 — Loss due to earthquake bracing
to utilities between columns

h) When a portion of the usable floor area is partially restricted from use because its floor load capacity is
less than required for safety by applicable regulations or building codes, causing furnishings or supplies to
be spread out over a larger area than would normally be needed, then the required additional floor area is
effective building loss area (see Figure 15).
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5.2

NOTE See Figure 3.
5.2.1 | Calculation principles

5.21.1 The gross volume)of a building is obtained from the outer limiting faces. Distinction i
between the following, in-the order shown:

a)

b)

<)

ISO9

836:2011(E)

A

B B B
Shelving bay
1 [ [ [/

C

B B B
Effective loss
7

Figure 15 — Effective loss due to inadequate floor loading capacity

=

hen a portion of the usable or circulation floor area is occupied by a projecting window sill

- O

yrniture or carry out user functions, then that portion is-effective building loss area (see Fig

=

hen a portion of the usable or circulation floor area’is occupied by a demountable comp
partition, pipe or duct which is required for the, hormal functionality of the facility, then
[fective building loss area.

D Q

Volumes

ross volume.of buildings or parts of buildings which are enclosed and covered on all sides
ith 5.1.3.17a)\(see 5.2.2);

s @

gloss volume of parts of buildings which are not enclosed up to their full height on all sides,
pyered in accordance with 5.1.3.1 b) (see 5.2.3);

O

or a radiator,

bnvector, piping or other fixed part of the building, and. therefore cannot be used effecfjvely to place

ures 5, 6, 7).

bnent such as
hat portion is

s to be made

n accordance

but which are

gross volume of buildings and parts of buildings which are enclosed by components (e.g. parapets, fascias,

hand-rails), but which are not covered in accordance with 5.1.3.1 c) (see 5.2.4).

5.2.1.2 The net volume of a building is obtained from the inner limiting faces. Distinction is to be made between
the following, in the order shown:

a)

net volume above the net floor area (5.1.5):
— net volume of full storeys,
— net volume of storeys below ground level,

— net volume of other incomplete storeys;

© 1SO 2011 — All rights reserved
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b) net volume above the intra-muros area (5.1.4);
c) net volume above the usable area (5.1.7);

d) net volume above the services area (5.1 8);

e) net volume above the circulation area (5.1.9).

These types of net volume may be further subdivided by analogy with 5.2.1.1 a), b) and c).

Gross volume

(5.2.2) \

Net volume above
intra-muros area —__|
(5.2.6)

Net volume/

(5.2.5)

Figure 16 — Presentation of principal volumes

5.2.1.3 Volymes are expressed in cubic-metres, to two decimal places.

5.2.1.4 The|bases for calculation of volumes are the surface areas determined in accordance with 5.1 ahd the
heights abovq the surface areas (i‘e-height of building, storey height, room height, height of enclosing elements).

Where the bdildings or parts, of buildings are limited by faces which are neither horizontal nor vertical, the
volumes are ¢alculated according to appropriate formulae.

5.2.1.5 Recgesses-.and projections for structural and aesthetic purposes, profiling and other secgndary
components [e.dx external staircases, external ramps, canopies, horizontal sun-shields, roof overhangs,
chimney stacks; street furniture, etc.) are not included.

5.2.2 Gross volume of buildings or parts of buildings which are enclosed and covered on all sides

5.2.2.1 The gross volume of buildings or parts of buildings which are enclosed and covered on all sides is the
product of the total floor area in accordance with 5.1.3.1 a) and the appropriate height if it is not calculated in
accordance with 5.2.1.4.
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5.2.2.2 The height applied is as follows.

of the floor of

oy above).

a) For areas below ground level:
the distance between the underneath of the construction bearing the floor and the surface
the above storey.
NOTE Foundations, layers of hardcore, etc., are not included.
b) For areas in normal storeys above ground:
the distance hetween the surface of the floor and the ceiling (surface of the floor of the stor
c) Fprareasin storeys where the ceiling is also the exterior face or roof plane (e.g. storey below. a-ca
the distance between the surface of the floor and the surface of the roof or the terrace.
d) Fpr areas in storeys where the underside is also the outer face (e.g. storey above a cavity s
the distance between this underside and the surface of the floor of the storey above.
5.2.3 | Gross volume of buildings or parts of buildings which are not-enclosed on all sides

full he¢ight, but which are covered

5.2.3.1

full hgight, but which are covered, is the product of the total floor area in accordance with 5.1.1
appropriate height.

5.2.3.2

a)

b)

The height is applied as follows.

D

htrance hall of a building without a basement):

—

He distance between the underside of the construction bearing the floor and the underside of the

NIOTE 1 Foundations, layers ofihardcore, etc., are not included.

-n

Dr areas between storegys-enclosed and covered on all sides (e.g. open entrance hall of a b
basement cavity storey):

Q

the clear distance between the surface of the floor and the underside of the storey above.

Fpr areas under a storey which is also not enclosed on all sides or for areas of storeys whose
the externalsurface area or roof surface area (e.g. loggia, outside corridor, open storey in
car park;-covered roof terrace):

the distance between the surface of the floor and the surface of the roof or the ceiling

ity floor, attic):

forey):

up to their

The gross volume of buildings or parts of buildings,which are not enclosed on all sides up to their

.1 b) and the

Fpr areas below ground level which are ,covered by a storey which is enclosed on all sides (e.g. open

storey above.

uilding having

ceiling is also
2 multi-storey

For areas under a storey which is not enclosed on all sides and whose underside is also the external

surface (e.g. lowest outside corridor):

the distance between the above-mentioned underside and the surface of the covering component.

For single-storey buildings or parts of buildings (e.g. petrol stations, covered connecting corridors, open

recreation halls):
the distance between the underside of the construction bearing the floor and the surface of

NOTE 2 Foundations, layers of hardcore, etc., are not included.

© 1SO 2011 — All rights reserved
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5.2.4 Gross volume of buildings or parts of buildings which are enclosed by components, but which
are not covered

5.2.4.1

The gross volume of buildings or parts of buildings which are enclosed by components (e.g. parapets,

fascias, hand-rails), but which are not covered, is the product of the total floor area according to 5.1.3.1 ¢) and
the appropriate height.

5.2.4.2 The
a)
the dista

b) For area;s

the distapce between the underside of this component and the upper edge of the enclosing compo

5.2.5 Net vg

5.2.51 The

floor and the yinderside of the ceiling.

5.2.5.2 Dist

a) netvolu

b)
c) netvolu
5.25.3 The
5.2.6 Net vq

5.2.6.1 The
height betwesg

5.2.6.2 The
5.2.7 Net vd

5.2.71 The
the surface of

net volunpe of storeys below ground level;

height is applied as follows.

For areas above a storey (e.g. roof terrace):

of projecting components:

lume (see Figure 2)

net volume is the product of the net floor area (5.1.5) and the height\between the surface

nction is to be made between the following, in the order shown:

e of full storeys above ground level;

e of incomplete storeys.
net volume may be further sub-divided oy analogy with 5.2.1.1 a), b) and c).
lume above intra-muros area

net volume above the imtra-muros area is the product of the intra-muros area (5.1.4) a
n the surface of the flgor and the underside of the ceiling.

net volume above.the intra-muros area is determined separately for each floor level.
lume above usable area

netd/olume above the usable area is the product of the usable area (5.1.7) and the height be
the floor and the underside of the ceiling.

5.2.7.2 The

net volume above the usable area is determined separately for each floor level.

5.2.8 Net volume above services area

5.2.8.1

appropriate height.

hents.

of the

nd the

tween

The net volume above the services area is the product of the services area (5.1.8) and the

5.2.8.2 The height to be applied is the distance between the surface of the floor and the underside of the next
ceiling, irrespective of their position in the building (e.g. multi-storey shafts).
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