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National foreword

This Part of BS 7334 has been prepared under the direction of the Basic Data and 
Performance Criteria for Civil Engineering and Building Structures Standards 
Policy Committee. It is identical with ISO 8322-2:1989 “Building construction — 
Measuring instruments — Procedures for determining accuracy in 
use — Part 2: Measuring tapes” published by the International Organization for 
Standardization (ISO); and gives the testing procedures to be adopted for 
measuring tapes.
The series of Parts comprising BS 7334 will assist in ascertaining whether 
particular measuring equipment is appropriate to intended measuring tasks; 
they are also intended for assessing the accuracy in use of measuring instruments 
in general use on construction sites.

— Part 1:1990 Theory;
— Part 2:1990 Measuring tapes;
— Part 3:1990 Optical levelling instruments;
— Part 4:1992 Theodolites;
— Part 5:1992 Optical plumbing instruments;
— Part 6:1992 Laser instruments;
— Part 7:1992 Instruments when used for setting out;
— Part 8:1992 Electronic distance-measuring instruments up to 150 m.

The parts are referred to in BS 5606:1990 “Guide to accuracy in building”.

The Technical Committee has reviewed the provisions of ISO 7077, to which 
reference is made in the text, and has decided that they are acceptable for use in 
conjunction with this standard.

Cross-references

International standard Corresponding British Standard

BS ISO 3534 Statistics, vocabulary and symbols

ISO 3534-1:1993 BS ISO 3534-1:1993 Probability and general statistical 
terms 
(Identical)

ISO 3534-3:1985 BS ISO 3534-3:1985 Glossary of terms relating to the 
design of experiments 
(Identical)

BS 5964 Building setting out and measurement

ISO 4463-1:1989 Part 1:1990 Methods of measuring, planning and 
organization and acceptance criteria 
(Identical)

ISO 4463-2:1995 Part 2:1996 Measuring stations and targets 
(Identical)

ISO 4463-3:1995 Part 3:1996 Check-lists for the procurement of surveys 
and measurement services
(Identical)

ISO 7078:1985 BS 6953:1988 Glossary of terms for procedures for 
setting out, measurement and surveying in building 
construction (including guidance notes) 
(Identical)
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A British Standard does not purport to include all the necessary provisions of a 
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity 
from legal obligations.

Summary of pages 
This document comprises a front cover, an inside front cover, pages i to iv, 
pages 1 to 6, an inside back cover and a back cover.
This standard has been updated (see copyright date) and may have had 
amendments incorporated. This will be indicated in the amendment table on 
the inside front cover.
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0 Introduction
This International Standard consists of a series of 
parts specifying test procedures to be adopted when 
determining and assessing the accuracy in use of 
measuring instruments in building construction. 
The first part gives the theory; subsequent parts 
give the procedures for determining the accuracy in 
use of measuring instruments for measurements. 
The complete series will consist of the following 
parts:

— Part 1: Theory;
— Part 2: Measuring tapes;
— Part 3: Optical levelling instruments;
— Part 4: Theodolites;
— Part 5: Optical plumbing instruments;
— Part 6: Laser instruments;
— Part 7: Instruments when used for setting out;
— Part 8: Electronic distance-measuring 
instruments.

Other International Standards for testing 
measuring instruments for land surveying 
purposes, and for measuring procedures in ordnance 
survey, are in preparation.

1 Scope
This part of ISO 8322 specifies test procedures to be 
adopted when determining and assessing the 
accuracy in use of tapes for measuring length.

2 Field of application
The procedures given in this part of ISO 8322 apply 
when these measuring tapes are used in building 
construction for surveying, check and compliance 
measurements, and also when obtaining accuracy 
data.

3 References
ISO 3534, Statistics — Vocabulary and symbols. 
ISO 4463-1, Measurement methods for building — 
Setting-out and measurement — Part 1: Planning 
and organization, measuring procedures, acceptance 
criteria. 
ISO 7077, Measuring methods for building — 
General principles and procedures for the 
verification of dimensional compliance. 
ISO 7078, Building construction — Procedures for 
setting out, measurement and surveying — 
Vocabulary and guidance notes. 
ISO 8322-1, Building construction — Measuring 
instruments — Procedures for determining accuracy 
in use — Part 1: Theory. 

4 General
4.1 Before commencing surveying, check and 
compliance measurements, when obtaining 
accuracy data or setting out, it is important that the 
operator investigates that the accuracy in use of the 
measuring equipment is appropriate to the intended 
measuring task. This International Standard 
recommends that the operator carries out test 
measurements under field conditions to establish 
the accuracy achieved when he uses a particular 
measuring instrument and its ancillary equipment.
To ensure that the assessment takes account of 
various environmental influences, two series of 
measurements need to be carried out under 
different conditions. The particular conditions to be 
taken into account may vary depending on where 
the tasks are to be undertaken. These conditions 
will include variations in air temperature, wind 
speed, cloud cover and visibility. Note should also be 
made of the actual weather conditions at the time of 
measurement and the type of surface over which the 
measurements are made. The sets of conditions 
chosen for the tests should match those expected 
when the intended measuring task is actually 
carried out. See ISO 7077 and ISO 7078.
The procedures are designed so that the systematic 
errors are largely eliminated and assume that the 
particular tape is in known and acceptable state of 
user adjustment according to methods detailed in 
the manufacturer’s handbooks.
Accuracy in use procedures require repeat tests to 
be made with the same instrumentation and the 
same observer, within a short interval of time. 
These are “repeatability conditions” as defined in 
ISO 3534.
The accuracy in use is expressed in terms of the 
standard deviation.
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4.2 Figure 1 indicates schematically the decisions to 
be made when establishing that the accuracy 
associated with a given surveying method and 
particular measuring equipment is appropriate to 
the intended measuring task. In particular, the 
decisions apply when adopted by a particular 
operator under a range of environmental conditions 
which are likely to occur when the task is actually 
carried out. Where the contract documentation 
specifies the required tolerance for the intended 
measuring task, it is recommended that this 
tolerance, which is normally given in terms of the 
permitted deviation ± P (P = 2,5 Ö) of the measuring 
task, is compared with the accuracy in use data 
obtained either from previous accuracy in use tests 
or from general data A which indicate the expected 
accuracy in use of given measuring equipment. On 
those occasions that the previously obtained data 
indicates that the accuracy in use associated with 
the given measuring equipment exceeds the 
specified permitted deviation of the measuring task, 
consideration should be given to either selecting a 
different method and/or a more precise instrument, 
or discussing with the designer the need for such a 
small permitted deviation. See ISO 4463-1.
Before obtaining an overall estimate of the accuracy 
in use, it is recommended that each standard 
deviation for a given series of measurements 
undertaken under particular environmental 
conditions is compared, as indicated in Figure 1, 
with the specified permitted deviation. Where the 
comparison shows that the specified permitted 
deviation has not been achieved for one series of 
measurements, an additional series of 
measurements should be carried out under as near 
as possible similar environmental conditions to 
those which applied in that original series of 
measurements.

5 Procedures for measuring tapes
5.1 The following test procedures should be adopted 
for determining the accuracy in use by a particular 
survey team with a particular tape and its ancillary 
equipment. For setting out, compliance 
measurement and collecting accuracy data, only 
tapes recommended in ISO 4463 should be used.

5.2 Observation procedure (see the table)

5.2.1 Establish four points in a straight line so that 
the distance from the first point to the last point is 
at least greater than a full length of the tape or 
commensurate with that expected on a particular 
construction site (see Figure 2).
Make distances A-B, B-C and C-D as dissimilar as 
possible.
The points shall be in stable locations for the 
duration of the test measurements.
5.2.2 The measuring procedure shall be the same as 
on site. If the readings of the tape are to be corrected 
for the influence of tension, sag and temperature on 
site, the same correction procedures have to be 
made during the standard procedure for the 
determination of the accuracy in use of the tape.
5.2.3 Each of the two series of measurements, which 
should be carried out on separate days, shall consist 
of five separate readings of the distances A-B, A-C, 
A-D, B-C, B-D and C-D running on (see column 1 in 
the table). The five separate readings of each 
distance should not be measured consecutively.
5.2.4 Record the environmental conditions. Changes 
of environmental conditions may render the test 
result inapplicable. In such a case the test should be 
repeated under the new conditions.

5.3 Calculation procedure

The calculation neglects the relationship between 
the sum of different lengths and the separate 
values.
Carry out the following calculation separately for 
each length of each series of measurements.
5.3.1 Calculate the arithmetic mean (column 4) of 
the values in column 3.
For example: distance A-B: 9,635 8
5.3.2 Calculate the deviation of each value from the 
arithmetic mean (column 5).
For example: distance A-B, number 3: + 0,2
To minimize the effect of rounding errors, the 
calculation of each deviation v should be carried out 
to the nearest 0,1 mm.
As an arithmetic check the sum of the five 
deviations should be zero.
5.3.3 Calculate the squares of all values in column 5 
and the sum of the squares.

x 
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Assumptions: ± P is the permitted deviation of the measuring task
A is the accuracy in use, generally expressed as deviation ± A; (both ± P and ± A are 
considered to include the dimensional variability associated with ± 2,5 times the standard 
deviation Ö)
s are the deviations obtained in the field tests 

Figure 1 — Flow diagram for accuracy in use tests
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For example: For distance A-B the sum of the 
squares = 0,80
5.3.4 Calculate the overall sum of the squares.
For example: The sum of the first day is:

0,80 + 0,80 + 26,80 + 2,80 + 5,20 + 1,20 = 37,60
5.3.5 Calculate the standard deviation s of a length 
measured with the tape on the first day as the 
square root of the sum of squares divided 
by 24 = 6 × 4 (6 = number of sets; 4 = redundant 
observations).
For example:

5.3.6 Repeat procedures 5.3.1 to 5.3.5 on the second 
day to obtain s2.
5.3.7 The overall standard deviation to be expected 
of any single measurement of a length is

For example: If s2 = 1,8 mm then s = 2 mm.

Figure 2 — Measuring distances

s1
37,6
24

----------- 1,57 1,2 mm= = =

s
s1

2 s2
2+

2
-----------------=
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Table 1a) — Field observations and calculation: Example

No. Line Length Mean Line Length Mean Line Length Mean

v v2 v v2 v v2

m m mm mm2 m m mm mm2 m m mm mm2

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

1 A-B 9,636 + 0,2 0,04 A-C 20,568 – 0,2 0,04 A-D 39,095 + 0,8 0,64

2 9,636 + 0,2 0,04 20,569 + 0,8 0,64 39,092 – 2,2 4,84

3 9,636 + 0,2 0,04 20,568 – 0,2 0,04 39,091 – 3,2 10,24

4 9,635 – 0,8 0,64 20,568 – 0,2 0,04 39,096 + 1,8 3,24

5 9,636 + 0,2 0,04 20,568 – 0,2 0,04 39,097 + 2,8 7,84

9,635 8 0 0,80 20,568 2 0 0,80 39,094 2 0 26,80

17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

1 B-C 10,930 + 0,2 0,04 B-D 29,458 + 0,6 0,36 C-D 18,528 + 0,4 0,16

2 10,931 + 1,2 1,44 29,459 + 1,6 2,56 18,527 – 0,6 0,36

3 10,930 + 0,2 0,04 29,457 – 0,4 0,16 18,527 – 0,6 0,36

4 10,929 – 0,8 0,64 29,457 – 0,4 0,16 18,528 + 0,4 0,16

5 10,929 – 0,8 0,64 29,456 – 1,4 1,96 18,528 + 0,4 0,16

10,929 8 0 2,80 29,457 4 0 5,20 18,527 6 0 1,20

x x x
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Table 1b) — Field observations and calculation: data sheet

No. Line Length Mean Line Length Mean Line Length Mean

v v2 v v2 v v2

m m mm mm2 m m mm mm2 m m mm mm2

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

1 A-B A-C A-D

2

3

4

5

17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

1 B-C B-D C-D

2

3

4

5

x x x
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BSI Ð British Standards Institution

BSI is the independent national body responsible for preparing British Standards. It
presents the UK view on standards in Europe and at the international level. It is
incorporated by Royal Charter.

Revisions

British Standards are updated by amendment or revision. Users of British Standards
should make sure that they possess the latest amendments or editions.

It is the constant aim of BSI to improve the quality of our products and services. We
would be grateful if anyone finding an inaccuracy or ambiguity while using this
British Standard would inform the Secretary of the technical committee responsible,
the identity of which can be found on the inside front cover. Tel: 020 8996 9000.
Fax: 020 8996 7400.

BSI offers members an individual updating service called PLUS which ensures that
subscribers automatically receive the latest editions of standards.

Buying standards

Orders for all BSI, international and foreign standards publications should be
addressed to Customer Services. Tel: 020 8996 9001. Fax: 020 8996 7001.

In response to orders for international standards, it is BSI policy to supply the BSI
implementation of those that have been published as British Standards, unless
otherwise requested.

Information on standards

BSI provides a wide range of information on national, European and international
standards through its Library and its Technical Help to Exporters Service. Various
BSI electronic information services are also available which give details on all its
products and services. Contact the Information Centre. Tel: 020 8996 7111.
Fax: 020 8996 7048.

Subscribing members of BSI are kept up to date with standards developments and
receive substantial discounts on the purchase price of standards. For details of
these and other benefits contact Membership Administration. Tel: 020 8996 7002.
Fax: 020 8996 7001.

Copyright

Copyright subsists in all BSI publications. BSI also holds the copyright, in the UK, of
the publications of the international standardization bodies. Except as permitted
under the Copyright, Designs and Patents Act 1988 no extract may be reproduced,
stored in a retrieval system or transmitted in any form or by any means ± electronic,
photocopying, recording or otherwise ± without prior written permission from BSI.

This does not preclude the free use, in the course of implementing the standard, of
necessary details such as symbols, and size, type or grade designations. If these
details are to be used for any other purpose than implementation then the prior
written permission of BSI must be obtained.

If permission is granted, the terms may include royalty payments or a licensing
agreement. Details and advice can be obtained from the Copyright Manager.
Tel: 020 8996 7070.
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