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NATIONAL FOREWORD 
 
 
The adoption of the ISO Standard as a Malaysian Standard was recommended by the 
Working Group on Measurement under the authority of the Industry Standards Committee on 
Building, Construction and Civil Engineering. 
 
This standard is a modified adoption of ISO 9836:1992, Performance standards in building -
Definition and calculation of area and space indicators, published by the International 
Organization for Standardization (ISO) with the following modifications: 
 
a) in the source text, “this International Standard” has been replaced by “this Malaysian 

Standard”; 
 

b) the comma which is used as a decimal sign, has been replaced by a point; 
 
c) Clause/Subclause Modifications 
 
1 Scope Replace “uses” with “adopts” in the first 

sentence of second paragraph. 
Delete “not” in the second sentence of 
second paragraph. 

   
5.1 Figure 1 Add floor level “ construction floor area” 
   
5.1.2.2 c)  Add “cabana and wakaf” 
   
5.1.3  
 

Gross floor area Replace “Total floor area” by “Gross floor 
area” 

   
5.1.3.2  Replace “Total floor area” by “Gross floor 

area” 
   
5.1.9.3  Replace “coveying” by “conveying” 
   
5.1.11 Construction floor area Add the terms and definitions 
   
5.1.12 Lettable area Add the terms and definitions 
   
5.1.13 Parcel area Add the terms and definitions 
   
5.3.1.1 Measurements and 

calculations 
Add “Construction floor area, Lettable area 
and Parcel area” 

   
Explanation: Inclusion of these terms and revised definition to reflect local common 
practice. 
 
Tables A1 
and B1 

 Inclusion of Table 1 and of ISO 6241:1984 as 
Tables A1 and B1 

   
Explanation: Inclusion of these tables is to reflect relevant local context. 
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NATIONAL FOREWORD (continued) 
 
 
This Malaysian Standard has been redrafted in order to provide a structure consistent with 
that of other Malaysian Standards. 
 
Compliance with a Malaysian Standard does not itself confer immunity from legal obligations. 
 
NOTE.  MOD on the front cover indicates a modified standard i.e. a standard adapted from an International Standard 
with permitted technical deviations, which are clearly identified and explained. The changes in structure are permitted 
provided that the altered structure permits easy comparison of the content of the two standards. Modified standards 
also include the changes permitted under identical correspondence. 
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PERFORMANCE STANDARDS IN BUILDING - DEFINITION AND 
CALCULATION OF AREA AND SPACE INDICATORS 

 
 

0   Introduction 
 
The surface area and volume indicators derived from spaces in existing buildings give their 
utilisation values, such as the spatial proximity of connected functional uses. As approximate 
values for planning they can be a basis for further developments. 
 
The same is true of those surface area and volume indicators which represent the use of 
materials. Such indicators enable an increase or reduction in the quantity of materials to be 
obtained when planning other constructions. 
 
Reference to surface area and volume indicators when assessing buildings which either 
already exist or which are in the planning stage indirectly indicates the economic 
characteristics of the buildings. Thus the relationship between the area taken up by the 
building and the usable area shows whether the building costs and materials have been used 
to their best advantage. 
 
In the same way the relationship between the area of the building envelope and the usable 
area shows the extent to which basic savings have been made on the envelope and the 
running costs of the heating and air-conditioning systems. 
 
As far as the determination of the economic performance of whole buildings is concerned, 
surface area and volume indicators contain basic data for calculation of capital costs for 
running and maintenance. They give a basis for the minimisation of running costs by Iimiting 
the amount of space and the cost of individual materials. For example, if the area of the 
external walls is small compared to the usable area, this would indicate not only relatively low 
energy costs but also relatively low cleaning and maintenance costs for facades. 
 
 

1   Scope 
 
This Malaysian Standard specifies the definition and calculation of surface area and volume 
indicators. 
 
In defining area measurement, this standard adopts the intra-muros and extra-muros concept. 
The Wall Centre Method of measurement used in many parts of the world, or for particular 
types of buildings, is considered in this standard. 
 
The surface area and volume indicators defined in this standard are intended for practical 
use, as a basis for measuring various aspects of the performance of buildings or as a 
planning aid. In other words, they should enable judgement to be made on functional, 
technical and economic aspects. 
 
This standard is intended to be used when establishing: 
 
a) specifications for the geometric performance of a building and its spaces (e.g. in design, 

purchasing procedures, etc., or in building regulations, where appropriate); 
 
b) technical documentation relating to the performance of whole buildings prepared by 

designers, contractors and manufacturers; and 
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c) evaluation, comparison or control of the properties of a building which are connected to 

its geometric performance. 
 
 

2   Normative references 
 
The following normative references are indispensible for the application of this standard. For 
dated references, only the edition cited applies. For undated references, the latest edition of 
the normative reference (including any amendments) applies: 
 
ISO 6241:1984, Performance standards in building - Principles for their preparation and 
factors to be considered. 
 
ISO 6707-1:1989, Building and civil engineering - Vocabulary - Part 1: General terms. 
 
 

3   Definitions 
 
For the purposes of this Malaysian Standard, the definitions given in ISO 6707-1 and the 
following definitions apply. 
 
3.1  Surface area indicators 
 
These measure individual types of area (e.g. usable area) and the relationship between 
different types of area (e.g. area occupied by structure/usable area). 
 
3.2  Volume indicators 
 
These measure individual types of volume (e.g. net volume) and the relationship between 
different types of volume (e.g. gross volume/net volume). 
 
3.3  Mixed surface area and volume indicators 
 
These relate the types of volume to the types of area (e.g. gross volume/usable area) and the 
types of area to types of volume (e.g. area of building envelope/net volume). 
 
NOTE.  Clause 5 gives further definitions of the different surface areas, volumes and indicators, together with the 
appropriate calculation methods. 

 
 

4   Units 
 
Surface area and volume indicators are obtained by measuring the plan and elevation of the 
building, and their units of measurement differ according to the type of calculation (m
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5   Calculation methods and list of indicators for geometric performance 
 
Surface area and volume indicators of existing or projected buildings should be used to 
advantage only when uniform indicators are used and compared. The method of 
determination should be identical for all indicators. 
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5.1  Surface areas 
 
Surface areas are described in Figure 1. 
 

 
Figure 1.  Presentation of principal areas 

 
5.1.1  Calculation principles 
 
5.1.1.1  Horizontal and vertical surface areas are measured by their actual dimensions. 
Inclined planes are measured by their vertical projection onto an imaginary horizontal plane 
(but for heat loss calculations, the true area shall always be used). 
 
5.1.1.2  The surface areas are expressed in square metres (m

2
), 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 of the building onto the ground. 
 
The followings are not included: 
 
a)  constructions or parts of constructions not projecting above the surface of the ground; 
 
b) secondary components, e.g. external staircases, external ramps, canopies, horizontal 

sun-shields, roof overhangs, street lighting; and 
 



MS 2279:2010 

© STANDARDS MALAYSIA 2010 - All rights reserved 4 

 
 
 
 
c)  the areas of outdoor facilities, e.g. greenhouses, outhouses, conservatories, cabana and 

wakaf. 
 
5.1.3  Gross floor area 
 
5.1.3.1  The gross floor area of a building is the total area of all floor levels. Floor levels 
may be storeys which are either completely or partially under the ground, storeys above 
ground, attics, terraces, roof terraces, service floors or storage floors (see Figure 1). 
 
lt is necessary to distinguish between: 
 
a)  floor areas which are enclosed and covered on all sides; 
 
b) floor areas which are not enclosed on all sides up to their full height, but which are 

covered, such as recessed balconies; and 
 
c) floor areas which are contained within components (e.g. parapets, fascias, handrails), but 

which are not covered, such as open balconies. 
 
5.1.3.2  The gross floor area of each level is obtained from the centreline of the external 
dimensions of the enclosing elements, at finished floor height. These elements include 
finishes, claddings and parapets. 
 
Recesses and projections for structural or aesthetic purposes and profiling are not included if 
they do not alter the net floor area (see 5.1.5). Covered floor areas which are not enclosed or 
are partially enclosed and have no enclosing elements [e.g. areas in accordance with 5.1.3.1 
b)] are calculated according to the vertical projection of the outer limit of the covering 
components. 
 
Net floor area is not determined for the following spaces (see 5.1.5.4): 
 
a)  voids between the ground and the underside of the building, e.g. crawlways 
 
b)  space inside ventilated roofs; and 
 
c)  roofs not subjected to foot traffic other than for maintenance purposes. 
 
5.1.3.3  The gross floor area is calculated separately for each floor level. Areas with varying 
storey height within one floor level (e.g. Iarge halls, auditorium) are also calculated 
separately. 
 
5.1.3.4  If the floor areas are added together, the proportions of the different areas 
(according to 5.1.3) shall be distinguishable in order to enable the evaluation, comparison and 
separate calculation of the volumes. 
 
5.1.3.5  The gross floor area is made up of the net floor area and the area taken up by the 
structure (see 5.1.6). 
 
5.1.4  Intra-muros area 
 
5.1.4.1  The intra-muros area is the gross floor area (see 5.1.3) less the area taken up by 
the external walls. 
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5.1.4.2  The intra-muros area is determined separately for each floor level. The calculation 
principles established for the gross floor area and for the area taken up by the external walls 
apply equally. The intra-muros area is obtained by subtracting the area taken up by the 
external walls from the gross floor area. 
 
5.1.4.3  The intra-muros area includes the net floor area and the area taken up by the 
internal walls. 
 
5.1.5  Net floor area 
 
5.1.5.1  The net floor area is the area between enclosing elements (see also 5.1.3.2). 
 
5.1.5.2  The net floor area is determined separately for each floor level and is sub-divided 
according to 5.1.3.1. lt is calculated from the clear dimensions of the finished building at floor 
height, excluding skirtings, thresholds. etc.  
 
Covered floor areas which are not enclosed, or only partially enclosed and have no enclosing 
elements [areas 5.1.3.1 b)] are determined by the vertical projection of the outer limit of the 
covering components. Areas with varying storey height within one floor level (e.g. large halls, 
auditoria) are calculated separately. 
 
5.1.5.3  Also included in the net floor area are demountable components such as partitions, 
pipes 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 spaces are not included in the net floor area. 
 
5.1.5.5  The net floor area is divided into: 
 
a)  usable area (5.1.7); 
 
b) services area (5.1.8); and 
 
c)  circulation area (5.1.9);  
 
5.1.6  Area of structural elements  
 
5.1.6.1  The area of structural elements is the area within the gross 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. lt is calculated from the dimensions of 
the finished building at floor height excluding skirtings, thresholds, plinths, etc. 
 
5.1.6.3  Also included in the area of structural elements are the floor areas of door 
recesses, and recesses and niches in the enclosing elements (see 5.1.5.4). This is in 
accordance with 5.1.3.2. 
 
5.1.6.4  The area of structural elements may also be calculated as the difference between 
the gross floor area and the net floor area. 
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5.1.7  Usable area 
 
5.1.7.1  The usable area is that part of the net floor area which corresponds to the purpose 
and use of the building (see Figure 1). 
 
5.1.7.2  The usable area is determined separately for each floor level and is sub-divided 
according to 5.1.3.1. 
 
5.1.7.3  Usable areas are classified according to the purpose of the building and the use to 
which they are put; they are usually divided into main usable areas and subsidiary usable 
areas. 
 
The classification into main usable area and subsidiary usable area is dependent on the 
purpose of the building. See Tables A1 and B1. 
 
5.1.8  Services area 
 
5.1.8.1  The services area is the net floor area which accommodates technical installations, 
such as follows: 
 
a)  instaIlations and pipes for the disposal of waste water;  
 
b)  water supply; 
 
c)  heating and hot water systems;  
 
d)  gas installations (other than for heating purposes) and installations for liquids; 
 
e)  electricity supply, generators;  
 
f)  ventilation, air-conditioning and cooling systems; 
 
g)  telephone switchboard apparatus; 
 
h)  lifts, escalators and conveyors (see 5.1.9.3); and 
 
i)  any other central service installation. 
 
5.1.8.2  The services area is determined separately for each floor level and, where 
necessary, is sub divided according to 5.1.3.1. 
 
5.1.8.3  Floor areas of spaces for principal service installations, man-sized supply shafts 
and ducts, and service floors are also included in the services area. 
 
5.1.9  Circulation area 
 
5.1.9.1  The circulation area is the net area for circulation within the building (e.g. the area 
of stair wells, corridors, internal ramps, waiting areas, escape balconies).  
 
5.1.9.2  The circulation area is determined separately for each floor level and is sub-divided 
according to 5.1.3.1. Areas with varying storey height within one floor level are calculated 
separately. 
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5.1.9.3  The net floor areas of lift shafts and the floor areas of built-in conveying 
installations for general circulation (e.g. escalators) on each floor level (see 5.1.8.1) is also 
included in the category of circulation area. 
 
5.1.10  Building envelope 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)  area of the foundations; 
 
b)  external wall area below ground level; 
 
c)  external wall area above ground level; and 
 
d)  roof area. 
 
Glazed areas are specified separately as parts of external wall areas or roof surfaces. 
 
The followings are not included in the area considered: 
 
a) components of the building which are below the lowest floor level (e.g. parts of the 

foundation); and 
 
b) recesses and projections for aesthetic purposes, pavement lights, external staircases, 

external ramps, canopies, horizontal sun-shields, roof overhangs, skylights, chimney 
stacks, fume ducts and etc. 

 
5.1.10.2  The foundation area of a building is the total base area of the lowest floor level. 
 
5.1.11  Construction floor area 
 
5.1.11.1  The construction floor area is the gross floor area (5.1.3) obtained by measurement 
from the external face of the external dimension of the enclosing elements, at finished floor 
height. These elements include finishes, claddings and parapets. 
 
5.1.11.2  The construction floor area is determined separately for each floor level. The 
calculation principles established for the gross floor area and for the area taken up for the 
external walls (5.1.6) apply equally. 
 
5.1.11.3  The construction floor area includes the net floor area and the area taken up by the 
internal walls.  
 
5.1.11.4  The construction floor area is used to denote the area in the whole building 
including uncovered usable areas within the building. 
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5.1.12 Lettable area 
 
5.1.12.1 The lettable area is part of the net floor area which can be let out at a rental rate. 
 
5.1.12.2 Also included are the net floor areas which are for the exclusive use of occupiers 
of the floor or building. 
 
5.1.12.3 The lettable area is determined separately for each floor level and, where 
necessary, is sub-divided according to 5.1.3.1. 
 
5.1.12.4 The areas for the provisions of standard facilities or services for the building (e.g. 
plant rooms, electrical or telephone ducts, air conditioning risers) are not included in the area. 
 
5.1.13     Parcel area    
 
The area occupied by that parcel obtained by measurement from the centreline of the wall 
unless otherwise provided in the relevant storey plans. 
 
5.2  Volumes 
 
Volumes are described in Figure 2. 
 

 
Figure 2.  Presentation of principal volumes 
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5.2.1  Calculation principles 
 
5.2.1.1  The gross volume of a building is obtained from the outer limiting faces. Distinction 
is to be made between the following, in the order shown: 
 
a) gross volume of buildings or parts of buildings which are enclosed and covered on all 

sides [in accordance with 5.1.3.1 a)] (see 5.2.2); 
 
b) gross volume of parts of buildings which are not enclosed up to their full height on all 

sides, but which are covered [in accordance with 5.1.3.1 b)] (see 5.2.3); and 
 
c) gross volume of buildings and parts of buildings which are enclosed by components (e.g. 

parapets, fascias, handrails), 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): 
 

i)  net volume of full storeys; 
 
ii)  net volume of storeys below ground level; and 
 
iii) net volume of other incomplete storeys. 

 
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); and 
 
e)  net volume above the circulation area (5.1.9). 
 
These types of net volume may be further sub-divided by analogy with 5.2.1.1 a), b) and c). 
 
5.2.1.3  Volumes are expressed in cubic metres (m

3
), to two decimal places. 

 
5.2.1.4  The bases for calculation of volumes are the surface areas determined in 
accordance with 5.1 and the heights above the surface areas (i.e. height of building, storey 
height, room height, height of enclosing elements). 
 
Where the buildings or parts of buildings are limited by faces which are neither horizontal nor 
vertical, the volumes are calculated according to appropriate formulae. 
 
5.2.1.5  Recesses and projections for structural and aesthetic purposes, profiling and other 
secondary components (e.g. external staircases, external ramps, canopies, horizontal sun-
shields, roof overhangs, chimney stacks, street furniture, fume ducts etc.) are not included. 
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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 gross 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. 
 
5.2.2.2  The height applied is as follows: 
 
a)  for areas below ground level: 
 

- the distance between the underneath of the construction bearing the floor and the 
surface of the floor of the above storey. 

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

 
b)  for areas in normal storeys above ground: 
 

- the distance between the surface of the floor and the ceiling (surface of the floor of 
the storey above) 

 
c) for areas in storeys where the ceiling is also the exterior face or roof plane (e.g. storey 

below a cavity floor, attic); and 
 

- the distance between the surface of the floor and the surface of the roof or the 
terrace. 

 
d) for areas in storeys where the underside is also the outer face (e.g. storey above a cavity 

storey): 
 

-  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 up to their full height, but which are covered 
 
5.2.3.1  The gross volume of buildings or parts of buildings which are not enclosed on all 
sides up to their full height, but which are covered, is the product of the gross floor area [in 
accordance with 5.1.3.1 b)] and the appropriate height. 
 
5.2.3.2  The height applied is as follows: 
 
a) for areas below ground level which are covered by a storey which is enclosed on all sides 

(e.g. open entrance hall of a building without a basement): 
 

- the distance between the underside of the construction bearing the floor and the 
underside of the storey above. 

 
NOTE.  Foundations, Iayers of hardcore, etc. are not included. 

 
b) for areas between storeys enclosed and covered on all sides (e.g. open entrance hall of a 

building having a basement, cavity storey): 
 

- the clear distance between the surface of the floor and the underside of the storey 
above. 
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c) for areas under a storey which is also not enclosed on all sides or for areas of storeys 
whose ceiling is also the external surface area or roof surface area (e.g. terrace, outside 
corridor, open storey in a multi-storey car park, covered roof terrace): 

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

ceiling. 
 
d) for areas under a storey which is not enclosed on all sides and whose underside is also 

the external surface (e.g. Iowest outside corridor): 
 

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

 
e) 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 the roof. 

 
NOTE.  Foundations, layers of hardcore, etc. are not considered. 

 
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, handrails), but which are not covered, is the product of 
the gross floor area according to 5.1.3.1 c) and the appropriate height. 
 
5.2.4.2  The height applied is as follows: 
 
a)  for areas above a storey (e.g. roof terrace); and 
 

- the distance between the surface of this storey and the upper edge of enclosing 
components. 

 
b)  for areas of projecting components: 
 

- the distance between the underside of this component and the upper edge of the 
enclosing components. 

 
5.2.5  Net volume (see Figure 2)  
 
5.2.5.1  The net volume is the product of the net floor area (5.1.5) and the height between 
the surface of the floor and the underside of the ceiling. 
 
5.2.5.2  Distinction is to be made between the following, in the order shown: 
 
a)  net volume of full storeys above ground level; 
 
b)  net volume of storeys below ground level; and 
 
c)  net volume of incomplete storeys. 
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5.2.5.3  The net volume may be further sub-divided by analogy with 5.2.1.1 a), b) and c).  
 
5.2.6  Net volume above intra-muros area 
 
5.2.6.1  The net volume above the intra-muros area is the product of the intra-muros area 
and the height between the surface of the floor and the underside of the ceiling. 
 
5.2.6.2  The net volume above the intra-muros area is determined separately for each floor 
level. 
 
5.2.7  Net volume above usable area 
 
5.2.7.1  The net volume above the usable area is the product of the usable area (5.1.7) and 
the height between the surface of 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  The net volume above the services area is the product of the services area (5.1.8) 
and the appropriate height. 
 
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). 
 
5.2.9  Net volume above circulation area 
 
5.2.9.1  The net volume above the circulation area is the product of the circulation area 
(5.1.9) and the appropriate height. 
 
5.2.9.2  The height 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 
staircases, lift shafts). 
 
5.3  Examples of indicators 
 
5.3.1  Surface area indicators 
 
5.3.1.1  Measurements and calculations are as follows: 
 
a)  covered area; 
 
b)  gross floor area; 
 
c)  intra-muros area; 
 
d)  net floor area;  
 
e)  area of structural elements; 
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f)  usable area: 
 

i)  main usable area; and 
 

ii)  subsidiary usable area. 
 
g)  services area; 
 
h)  circulation area; 
 
i)  building envelope area: 
 

i)  area of the underside of the building; 
 

ii)  external wall area below ground level; 
 

iii)  external wall area above ground level; and 
 

1)  glazed or curtain wall or cladding areas of the external wall; and 
 

2)  enclosed areas of the external wall. 
 

iv)  roof area: 
 

1)  glazed areas of the roof, skylight; and 
 

2)  enclosed areas of the roof. 
 
j)  construction floor area 
 
k)  lettable area; and 
 
l)  parcel area. 
 
5.3.1.2  Proportions (area/area) are as follows: 
 
a)  gross floor area/usable area; 
 
b)  main usable area/usable area; 
 
c)  intra-muros area/usable area; 
 
d)  gross floor area/net floor area; 
 
e)  circulation area/usabIe area; and 
 
f)  building envelope area/usable area. 
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5.3.2  Space indicators 
 
5.3.2.1  Measurements and calculations are as follows: 
 
a)  gross volume: 
 

i)  in accordance with 5.2.2; 
 

ii)  in accordance with 5.2.3; and 
 

iii) in accordance with 5.2.4. 
 
b)  net volume: 
 

i)  net volume of full storeys; 
 

ii)  net volume of storeys below ground level; and 
 

iii) net volume of other incomplete storeys. 
 
c)  net volume above intra-muros area; 
 
d)  net volume above usable area; 
 
e)  net volume above services area; and 
 
f)  net volume above circulation area. 
 
5.3.2.2  Proportions (space/space) are as follows: 
 
a)  gross volume/net volume; 
 
b)  net volume of full storeys/net volume; 
 
c)  net volume of storeys below ground/net volume; 
 
d)  net volume above intra-muros area/gross volume; 
 
e)  net volume above intra-muros area/net volume; 
 
f)  net volume above usable area/gross volume; and 
 
g)  net volume above usable area/net volume. 
 
5.3.3  Area/volume indicators 
 
5.3.3.1  Measurements and calculations 
 
For details, see both 5.3.1.1 and 5.3.2.1. 
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5.3.3.2  Proportions (volume/area) are as follows: 
 
a)  gross volume/gross floor area; 
 
b)  gross volume/net floor area; and 
 
c)  net volume/gross floor area. 
 
5.3.3.3  Proportions (area/volume) are as follows: 
 
a)  building envelope area/gross volume; and  
 
b)  building envelope area/net volume above usable area. 
 
5.4  Commentary 
 
The list of indicators may be supplemented as required. 
 
The listed surface area and volume indicators may be further sub-divided as shown in Table 
B1 and/or the list may be completed with respect to the following: 
 
a)  types of measurement and/or calculation according to 5.1.1 and 5.2.1 onwards; 
 
b)  types of use; 
 
c)  types of structure; and 
 
d)  types of financing. 
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Annex A 
(informative) 

 
 

User requirements 
 
 

Table A1.  User requirements 
 

 Category Examples 
1 Stability requirements Mechanical resistance to static and dynamic actions, both individually and 

in combination 
Resistance to impacts, intentional and unintentional abuse, accidental 
actions.  Cyclic (fatigue) effects 

   
2 Fire safety requirements Risks of outbreak of fire and spread of fire 

Physiological effects of smoke and heat 
Alarm time (detection and alarm systems) 
Evacuation time (escape routes) 
Survival time (fire compartmentation) 

   
3 Safety in use requirements Safety in respect of aggressive agents (protection against explosions, 

burning, sharp points and edges, moving mechanisms, electrocution, 
radioactivity, inhalation or contact with poisonous substances, infection) 
Safety during  movements and circulation (limitation of floor slipperiness, 
unobstructed passage, guard rails, etc) 
Security against human or animal intrusion 

   
4 Tightness requirements Water tightness (rain, ground  water, drinking water, waste water, etc) 

Air and gas tightness 
Precipitation and dust tightness 

   
5 Hygrothermal requirements Control of air temperature, thermal radiation, air velocity and relative 

humidity (limitation of variation in time and in space, response of controls). 
Control of condensation 

   
6 Air purity requirements Ventilation 

Control of odours 
   
7 Acoustical requirements Control of external and internal noise (continuous and intermittent) 

Intelligibility of sound 
Reverberation time 

   
8 Visual requirements Natural and artificial lighting (required illuminance, freedom from glare, 

luminance contrast and stability) 
Sunlight (isolation) 
Possibility of darkness 
Aspect of spaces and surfaces (colour, texture, regularity, flatness, 
verticality, horizontality, perpendicularity, etc) 
Visual contact, internally and with the external world (links and barriers for 
privacy, freedom from optical distortion) 

   
9 Tactile requirements Surface properties, roughness, dryness, warmth, suppleness 

Freedom from discharges of static electricity 
   
10 Dynamic requirements Limitation of whole body accelerations and vibrations (transient and 

continuous) 
Pedestrian comfort in windy areas 
Ease of movement (slope of ramps, pitch of staircases) 
Manoeuvrability (operation of doors, windows, controls on equipment, etc) 
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Table A1.  User requirements (continued) 
 

 Category Examples 
11 Hygiene requirements Facilities for human body care and cleaning 

Water supply 
Cleanability 
Evacuation of waste water, waste materials and smoke 
Limitation of emission of contaminants  

   
12 Requirements for the suitability 

of spaces for specific uses 
Number, size, geometry, subdivision and interrelation of spaces 
Services and equipment 
Furnishability, flexibility 

   
13 Durability requirements Retention of performance over required service life subject to regular 

maintenance 
   
14 Economic requirements Capital, running and maintenance costs 

Demolition costs 
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Annex B 
(informative) 

 
 

Uses of buildings and spaces 
 
 

Table B1.  Uses of buildings and spaces 
 
 Uses Examples of spaces Examples of buildings 

1 Transport 
(of people, goods, fluids, 
electricity, etc.) 

Lift shaft, garage Railway station, filling station 

    
2 Industry 

(manual work, production, 
agriculture, 
experimentation, etc.) 

Workshop, production hall, 
stable, laboratory 

Factory, farm, laboratory 
building 

    
3 Office, commerce, retail  

(study, writing, drawing, 
sale, book-keeping, etc.) 

Office, design office, retail shop Office building, shop building, 
supermarket 

    
4 Medical care 

(examination, treatment, 
operations, etc.) 

Operating theatre, consulting 
room, sick-room, X-ray room, 
waiting room 

Hospital, health centre 

    
5 Recreation 

(gymnastics, swimming, 
play, dance, etc.) 

Gymnastic hall, swimming pool, 
sports hall, play room 

Sports centre, dance hall 

    
6 Culture 

(worship, education, 
meeting, etc.) 

Meeting room, showroom, 
exhibition room, class-room, 
auditorium, reading room 

Congress building, arts centre, 
church, theatre, school,  library, 
museum, mosque 

    
7 Housing 

(sleeping, dwelling, etc.) 
Bedroom, living room House, block of flats, hotel 

    
8 Circulation Corridor, stairway Covered way 
    
9 Catering 

(cooking, consumption) 
Kitchen, dining room Restaurant 

    
10 Hygiene Bathroom, WC, toilet Public lavatory 
    
11 Cleaning, maintenance Laundry,dobi, maintenance room, 

janitor room 
Wash-house, laundrette, car 
wash building 

    
12 Storage Shed, cloak-room, store room Warehouse 
    
13 Service Plant room, meter-room, control 

room,  
Guard house, service block  

    
14 Others - - 
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