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c) the accuracy requirements, which reflect the needs of the design, may be clearly
specified for all stages of construction;
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d) the sizes and shapes of components, in in-situ work and buildings, may be subjected to
the necessary dimensional checks and compliance control procedures during manufacture,
setting out and erection.

In practice,
Inaccuracies

dimensional variability exists in any process of fabrication or measurement.
will occur at each of the stages in the building process, resulting in deviations

(manufacturing deviation, setting-out deviation and erection deviation) from the desired size

(target size);

see figure 1. Thus, for the actual performance of a building to match the desired

or target performance, the design should take account of dimensional variability using the
probability concept, where appropriate. The functional requirements of the design set limits on
variability (permitted deviations) in relation to which the achieved dimensions should be

checked for
end of the p
in the proceg

The size of
temperature
the time an
deviations aj

nmlnlinnr‘p; see figurn 2 (‘nmplinnr‘p prnr‘pdllrnc are not nnly carried out at the

ocess (which in many cases would be too late to rectify errors), but at each stagé
s of manufacture, setting out and erection.

the building and its components will vary with physical conditions csuch as
and humidity. It may be necessary to specify the physical reference. conditions,
d the required measuring accuracy at which target sizes and their permitted

ply.
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Figure 1 — lllustration of deviations in manufacturing, setting out and erection,

combining to form the resultant deviation in the finished building
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Figure P — Aim, achievement and compliance of the achievement'with the aim

3 Basic terms and definitions

The terms and definitions given below constitute a~basic vocabulary of terms used in the
description and calculation of sizes, in specifications and in compliance measurements to
achieve confprmity with specifications in building:

3.1 dimensipn: Extent in a given direction or along a given line, or a given angle.

NOTE — Extgnt in this context is unquantified.

3.2 size: Magnitude of a dimension quantified in terms of a defined unit.

3.3 target s|ze: A reference size used in design and in practice in order to indicate the size
desired and fo which the‘deviations, which would ideally be zero, are to be related.

NOTES
1 The term ‘jwork 'size” is a target size used in production to achieve the target specified size on the
project drawing;-and takes into account systematic deviations which can arise due to the production

processes used-andlorinherent deviationsof the materalsused——— |

2 Ifitis not necessary to specify a target size; any size can be taken as a reference size to which to relate
the deviations.

3 In some countries and fields (e.g. mechanical industry), the term "nominal size" is used as reference
size. In building, the term "nominal size" should only be used as a designation of the approximate
magnitude of a dimension.

©1SO
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3.4 target angle: A reference angle used in design and in practice in order to

indicate the

angle desired and to which the deviations, which would ideally be zero, are to be related.

3.5 actual size: Achieved size, the value of which is obtainable by measurement.

NOTE — If necessary, the known corrections such as those for physical circumstances should be

incorporated in the measurement.
3.6 upper limit of size: Maximum permitted actual size.

3.7 lower limit of size:  Minimum permitted actual size.

3.8 deviation: Difference between an actual size and the corresponding target-siz
NOTE — In some cases there is a need to distinguish deviations caused by physical circun

as temperature, shrinkage, creep or load (inherent deviations), and those)due to
manufacturing, setting out or erection (induced deviations).

3.9 upper permitted deviation: Difference between the (upper limit of g
corresponding target size.V

3.10 lower permitted deviation:  Difference between the lower limit of g
corresponding target size.V

3.11 tolerance: Difference between the upper limit'of size and the lower limit of si

NOTES
1 Tolerance is an absolute value without sign,

2 In building construction, tolerance is conimonly expressed by "+ permitted deviation" so th
the tolerance is implicit (see figure 3).

3 An example of the relationship between the key basic terms is given in figure 3.

e.

stances, such
variability in

ze and the

ize and the

ye.

at the value of

1) The common term for the upper permitted deviation and lower permitted deviation is "permitted
e.g. the PD is £ 5 mm. In special cases the PD can be asymmetrical.

deviation" (PD);
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Figure 3 — Example of the relationship between key basic terms

4 Terms andl definitions relating to dimensional variability

The followin
sizes. Form

NOTE — Prd
dimensional ¢

) terms are normally used to express the relationship between actual and target
pst of them, methods of measurement are 'described and illustrated in ISO 7976-1.

file or shape deviations can be expressed as the difference between the actual three-
pordinates and the target three-dimensional coordinates.

©1SO
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4.1 length deviation: Difference between an actual length and the corresponding target
length.

4.2 angular deviation: Difference between an actual angle and the corresponding target
angle.

NOTES
1 Deviations can be expressed in gons, degrees, or as perpendicular offsets over a given length.

2 A special case of angular deviation is the deviation of a direction, where a straight line is given and
where jts direction is the angle between this actual line and a given reference line; e g the meridian, the X-

or N-axis, the horizontal or the vertical (plumb line).

4.3 profile deviation of a line:  Plot of the differences between the actual-positions of a set of
specified points on a line and those on the corresponding target line.

4.3.1 straightness deviation of a line: Plot of the differences between the actugl positions of
a set of specified points on a line and those on a straight line between two given goints on that
line.

4.4 shape deviation of a surface: Plot of the differences between the actual gositions of a
set of specified points on a surface and those on the:corresponding target surface

4.4.1 flatness deviation of a surface:  Plot @f.the differences between the actudl positions of
a set of specified points on a surface and these on the corresponding flat surface.

NOTE — Flatness deviation is usually,determined along straight lines of specified lendths, placed in
specified positions or at random.

4.4.2 skewness: Difference between the actual position of a corner point or a |point on an
edge of a surface and its«corresponding target position on the plane through three|other corner
points or points on the edge of that surface.

4.5 position deviation of a point:  Difference between the actual position of a point and the
correspondingdarget position in relation to a specified datum.

NOTE —‘Pesition deviations are generally measured separately in both the horizontal plane and the
vertical’plane.

4.6* position deviation of a line:  Difference in the actual position of specified pojnts on a line

Al tha o A

arracnandina-taraat-pnaciticn-nainteta-ralation +a o cnmanifia Al Aoty o
Aarnu uic bUIICO'JUI A% 11} Iy LClIUCL HUQILIUII |JUII Mo NMrrciativimT tiu a O'JC\;IIICU UALuUlTt.

4.7 verticality deviation: Horizontal difference between a specified point on a line or plane
intended to be vertical and the corresponding target point on a vertical reference line or plane.
(See also Note 1in 4.2.)
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4.8 horizontality deviation:  Vertical difference between a specified point on a line or plane
intended to be horizontal and the corresponding target point on a horizontal reference line or
plane. (See also Note 1in 4.2.)

4.9 joint alignment deviation:  Difference in relative level or position at the joint of adjacent
components intended to be coincident.

4.10 shape deviation: Difference between the actual shape of a body and the corresponding
target shape.

NOTE — The actual shape of the body should lie between two envelopes representing the smallest and

largest permitted bhodies (hox principle)

©1SO
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Annex A
(informative)
List of terms in English, French and German
English French German
3.1 dimension dimension Abmessung
3.2 size dimension (valeur numérique) [ Maf
3.3 target size dimension recherchée SollmaB
3.4 target angle angle recherché Sollwinkel
3.5 actual size dimension réelle Istmaf
3.6 upper limit of size dimension limite supérieure Groptmap
3.7 lower limit of size dimension limite inférieure Kleihstmap
3.8 deviation écart MaPabweichung
3.9 upper permitted deviation écart supérieur admissible obere zulassige Mafapweichung
3.1p lower permitted deviation écart inférieur admissible untere zulassige MaBabweichung
3.1 tolerance tolérance Maptoleranz
4.1 length deviation écart de longueur Langenabweichung
4.2 angular deviation écart angulaire Winkelabweichung
4.3 profile deviation of a line écart.de forme d'une ligne Formabweichung eindr Linie
431 Is_traightness deviation of a _[\€&eart de rectitude d'une ligne Geradheitsabweichunp
ine
4.4 profile deviation of a écart de forme d'une surface | Formabweichung eingr Oberflache
surface
4.41 flatness deviation of a écart de planéité d'une Ebenheitsabweichung
surface surface
442 skewness voile Windschiefe, Verwindung
4.5 po_sition deviation of a écart ponctuel Lageabweiching eineq Punktes
point
4.6 position deviation of a line | écart de position d'une ligne Lageabweichung einef Linie
4.7 verticality deviation écart d'aplomh Vertikalabweichung Abweichung
von der Vertikale
4.8 horizontality deviation écart de niveau Horizontalabweichung,
Abweichung von der Horizontale
4.9 joint alignment deviation désaffleurement Flgenversaltz
4.10 shape deviation écart de forme Formabweichung
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