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INTERNATIONAL STANDARD

1ISO 7737-1986 (E)

Tolerances for building — Presentation of dimensional

accuracy data

0 Introduction

The aim of this International Standard is to state how measured
data on olserved dimensional accuracy shall be presented as
feedback ffom the building site.

Informatiof describing the accuracy of constructed work ‘tand
possible sdurces of error) obtained from measurement surveys
is of valud to building designers, component manufacturers
and contractors. Presentation of data in accordance with the
principles |aid down in this International Standard gives the
following gdvantages.

Building designers are able to use the data directly in standard
calculation| procedures designed to 'determine the appropriate
reference gizes of components and.to choose the appropriate
jointing te¢hniques with a “known’’ probability of satisfactory
fit and performance.

Componerft manufacturers, whose products are used in con-

junction with a variety of constructed work, are able to

establish tprget Sizés which will have the widest ranges of
application.

construction work shall be based and the format in which this
data“’shall be presented for defined items of [construction and
manufactured components.

2 Field of application

This International Standard is for use in all types of building
construction.

3 References

1SO 1803/1, Tolerances for building — Vocdbulary — Part 1:
General terms.

1SO 3443/1, Tolerances for building — Part 1: Basic principles
for evaluation and specification.

1SO 3443/2, Tolerances for building — Part 4: Statistical basis
for predicting fit between components having a normal
distribution of sizes.

Contractors are able to predict the need for, and type of,
remedial measures and to assess the economic consequences
of any predicted misfit at an early stage.

Construction managers are in a better position to plan the level
of supervision available and can exercise closer control on the
execution.

1 Scope

This International Standard lays down the principles on which
the collection of dimensional accuracy data in building

1) At present at the stage of draft.

ISO 3443/3, Tolerances for building — Part 3: Calculation of
joint clearance and prediction of fit. )

ISO 3443/4, Tolerances for building — Part 4: Methods for
predicting deviations of assemblies and for allocation of
tolerances. 1)

1SO 5479, Normality tests. V)
1SO 7976/1, Tolerances for building — Methods of measure-

ment of buildings and building products — Part 1: Instruments
and accuracy.
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ISO 7976/2, Tolerances for building — Methods of measure-
ment of buildings and building products — Part 2: Position of
measuring points. 1

4 Dimensional variability

In order to achieve an increased expectation of satisfactory fit
during construction, it is necessary at the design stage to make
a realistic assessment of the way fit is affected by dimensional
variability at the design stage. The different parts of 1SO 3443
provide procedures for making such assessments. These pro-
cedures require descriptions of the dimensional variability that

7 Assessment and presentation of accuracy
data

7.1 Assessment of accuracy data

For each item of construction and type of component, the
associated dimensional variability shall be given as a set of two
parameters, standard deviation and systematic deviation.

In order to assess whether the dimensional variability is
significantly influenced by one or more factors, it should initially
be determined for each set of observed accuracy dataincluded in

occurs during construction or assembly for defined items of
construction and| manufactured components. Subjective
estimates are urllikely to describe variability sufficiently
accurately and do [not have the statistical basis that is strictly
required for the d¢termination of data describing dimensional
variability. It is important therefore that such descriptions
which are associated with any process are based entirely on
measured informatjon.

Dimensional variability shall be taken into account by the
designer at the degign stage and should refer to the standards
of workmanship thiat are normally achievable. At this stage the
contractor and tHe component manufacturer may not be
known.

5 Dimensionpl accuracy data expressed in
terms of standgard deviation and systematic
deviation

The spread of the |sizes of a dimension about a mean value is
given by the term|“‘standard deviation”. Some feature of the
construction or prgduction process may cause the mean value
to be systematically displaced from the target. This displace-
ment is given by the term “‘systematic deviation '’ ‘(see
ISO 3443/2). Ideally the dimensional variability observed for a

given process shd
construction or prd
is rarely possible.
measured, a reliabl
be established.

uld be based on the measurement of all
duction resulting from that process but this

However, if a representative sample is
e estimate of the dimensional variability can

6 Items to bI measured

For all types of co
ponents, the dimer|

structiom\and types of manufactured com-
sions relevant to fit shall be measured. The

list of items is g

ven\in' table 1. As its contents are not

exhaustive, the iterps and types of dimension given are only to

the-total-sample-ef-measurements-and-then-eompared statisti-
cally. The necessary background information requirefl to com-
pare and assess this data for each item or productshodld include
the individual sample size of each set of data; the reference size
or sizes; the specified permitted deviation or deviations; the
descriptions of the items or productsbeing measured and the
descriptions of the measurement methods adopted and the
accuracy in use of each method.

Where the data for an item~or product is shown to be
significantly related to a particular factor, for example the use
of jigs for positioning €lements, the data related to this factor
should be considered separately and a separate stafement of
the associated dimensional variability determined.

Where no vatiable exerts a significant effect on the [individual
dimensionabyvariabilities, variability for each set of d4ta should
be combined statistically to give one overall statement of
obsernved dimensional variability.

7:2 Presentation of accuracy data

For each item of construction and type of compohent, the
accuracy data shall be presented as values of standard devi-
ation and systematic deviation.

Where analysis of the data for any dimension indicatés that no
given variable is significant, only one statement gf the di-
mensional variability shall be given.

For those dimensions where a particular factor has begn shown
to be significant, a separate statement of dimensional pariability
should be given as a sub-division of the type of dimension
measured. In addition (for each statement), the following infor-
mation should be given for each item of construction pr type of
component :

a) the number of sets included in the reprgsentative
sample;

b} the nunrau_sarnlr_\ln size;

be considered as examples.

The measurement methods to be adopted when obtaining
dimensional accuracy data and the preferred positions of
measuring points are covered by ISO 7976/1 and ISO 7976/2.

The survey should include measurements of overall dimensions
that are of practical significance, for example verticality over a
single storey height and verticality over building height. For
buildings which are to be clad with a wholly external envelope,
deviations of the structural face from a theoretical vertical plane
shall be measured.

Measurements made on site or in the factory should be
recorded on a copy of table 2, or on a form based on table 2.

1) At present at the stage of draft.

c) a description of the type of item or product measured
such that any significant variables are identified;

d) where necessary, a drawing of the item or product
which should include an indication of the positions of the
measuring points;

e) the results of any test carried out to investigate nor-
mality;

f) where no test of normality is made or when the test of
normality indicates the distribution of measured data is not
normal, a histogram giving the actual deviations about the
reference size.
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For any item of construction or type of component, the
measured accuracy data can be either ““generalized’ accuracy
data in which the data collected relates to a representative
sample drawn from all contractors or manufacturers, or
“specific’’ accuracy data in which the data relates to a par-
ticular contractor or manufacturer.

Generalized accuracy data shall be presented in the form shown
in table 3. Specific accuracy data concerned with items of con-
struction shall be presented in the form shown in table 6 and
for manufactured components in the form shown in table 7.

ISO 7737-1986 (E)

8 Publication of accuracy data

For each item of construction or general component type, the
generalized accuracy data should preferably be presented to
and published by the national standards organization.

The publication of specific accuracy data should be the
responsibility of the particular contractor or manufacturer con-
cerned who, for each item of construction or type of compo-
nent, should publish the observed dimensional variability in his
appropriate literature.

Table 1 — List of types of dimensions to be measured

1 Dimensions of setting out

secondary and position points

— Size: distance between primary, secondary and position points; differencetin-evel between primary,

— Shape: angle between sets of primary, secondary and position points

— Orientation : vertical transfer of secondary points

2 Dimensions of manufactured components
— Size: length, width, height, depth, diameter, thickness, distance between fixing points

— Shape: squareness, flatness, skewness, curvature; edge straightness, camber

3 Dimensions of construction

a) Work constructed in situ

— Orientation : verticality, level, slope

b) Components as erected

positions

— Shape: to-be described or drawn

— Size: length, width, height, depth/,_diameter, thickness, distance between fixing points

— Shape: squareness, flatness,-skewness, edge straightness, camber, curvature

— Size: horizontal~and vertical space between elements, length of end bearing, joints, centre

— Orientation : verticality, level, slope, position in level or in plan in relation to the nearest grid line|
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Table 2 — Example of form on which measurements are to be recorded
(for 1 to 3 measurements on one product or item)

Information in heavy frames is compulsory

Manufacturer/Contractor I J Measuring points A (e.g. floor) B (e.g. middle) C (e.g. soffit)
Specified size R R R
Building project/Contract [ l Ref. or Target T T T
Product/item permitfed +
deviations
Date 5 —
year month day
Material brickwork o blockwork [Jo4
in situ concrete []o02 precast [Jos
steelwork []o3 timber [Joe

other (state what)

o

Measurement details

Measurement in accordance with 1ISO 7976/2, figure

Tick appropriate box inleach column below

Code
size and shape of [:| 10
elements

space between gmn
elements
openings [] 12

overall size (on plan) [[] 13

setting out [[]4

Code
walls [J20
columns 2
beams 2z
panels 123

structural slab

[]2a
2

frames (window, etc.)[] 26

screeded floor

doorsets [J27
window []30
door []31
building 4o

ground flaorslab Os

[]42

foundations

primary points

[]80

length

width

height
thickness/depth
space between

angular deviation/
parallelism

straightness/
edge straightriess

designed camber
slope

flatness

local flatness
skewness

position/relation
to grid

level (position in
vertical plane)

verticality

position/relation

to other components

length of bearing

Code
[]70
On
[J72
73
174
[}5

7

On
78
79
mEd
mE:
e

83

[ s
s

[]ee

soffit (underside) level[ ] 87

Measurement conditions

primary/ L
secondary points
[]82

53
[]54

secondary points

secondary/
position points

position points

air temperature

mES:

temperature of object [_] 96

mEs

age of object

He vy st
fotrtwieth
joint step

distance between
points

difference in level

vertical transfer

I

Fes
8
[]9%

mEL
[]92

Measurements can be coded for computer use, e.g. 05 10 21 72 = precast concrete/size and

shape/column/height.

Remarks or sketch

Sources of error and how to reduce or eliminate them.
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Table 4 — Example of table 2 filled in

Information in heavy frames is compulsory

Manufacturer/Contractor I Bygg Measuring points A (e.g. floor) B (e.g. middle) C (e.g. soffit)
Specified size R R R
Building project/Contract l Tomten Ref. or Target T 300 T 300 T 300
301 299 300
. permitted +
Product/item Walls deviations | * 8 304 299 301
301 304 304
Date 1986-06-12 07 303 1302
year  month  day 298 306 1304
Material brickwork o1 blockwork [Joa 299 301 303
in situ concrete 02 precast [Jos 306 300 300
steelwork [Jo3 timber []oe 304 301 301
other (state what) I [ 07 301 300 299
309 309 1300
Measurement details
308 305 307
Measurement in accordlance with ISO 7976/2, figure 5 306 306 B10
071
Tick appropriate box ir] each column below 301 3 po7
299, 309
Code Code Code pos
size and shape of (K] 10 walls 20 length []70 298 300 B08
elements columns 021 width On 301 302 BO6
beams [J22 height 7 310 298 B05
space between Omn panels [[J28  thickness/depth 73 311 299 O3
elements structural slab [[J24  spacebetween 78 303 306 bag
screeded floor [(]25  angular deviation/ [=h75 302 304 bog
: parallelism
frames (window, etc.)[] 26 raightness) ar 201 205 bo7
doorsets 727
© L edge straightriéss 304 302 B0O2
designed camber O 299 301 Bo1
slope []7s 302 299 B03
openings 012 window 30 flatness 7 302 309 Bo4
door [] 3~ \local flatness []80 203 207 bos
skewness []81 04 301 o6
position/relation 82
to grid ’ 303 299 BO7
overall size (onplan) [[]13  building [J40  level (positionin [Js3 305 298 Bo1
- ground floohslab 4 vertical plane) 307 306 4
foundations [Jag Verticality L8
position/relation ]85
to other components
length of bearing []86
setting out [[](34, " primary points []50 soffit (underside) level[ ] 87
icintwidth 1gg
primary7 ot 4 T
secondary points joint step D 89
secondary points []52 distance between []9
secondary/ []s3 points
position points difference in level HEL
position points []54  vertical transfer [J92

Measurement conditions

air temperature 95
temperature of object [ | 96
age of object 97

!

Measurements can be coded for computer use, e.g. 05 10 21 72 = precast concrete/size and

shape/column/height.

Remarks or sketch

Sources of error and how to reduce or eliminate them.
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