BSI BS*SEH:-H BD - 1b24bhb9 DULSEEB c -

BS 5964 : 1980
ISO 4463-1979

UDC 69.054:721.01:53.08

| e

c——

Methods for
® Setting out and measurement of buildings :
” permissible measuring deviations

[1SO title :Measurement methods for building — Setting out and measurement— Permnssnble
measuring devratlona] .

Méthodes de piquetage et de mesurage pour les batiments : écarts de mesurage admissibles

Methoden fiir die Markierung und Vermessung von Gebauden :
zulassige Vermessungs-abweichungen

- _ _ Documents
British Standards Institution G

i Full document details: BS 5964:1980



http://www.avadocuments.com/doc/bs-5964-1980
http://www.avadocuments.com/doc/bs-5964-1980

' BSI BS*59LY 80 WM 1lb24khkd EIDLSI:E‘;'I 4 m

BS 5964:1980

Contents

National foreword
Cooperating organizations

Methods

0.

latroduction

1. Scope

-

—
—

COONOALAWN

. Field of application
. Reference
. Definitions

General

. Establishment of primary points

. Setting out of secondary points

. Setting out of position points

. Grids

. Vertical transfer of main points (secondary

reference points) to other levels —Verticality
deviation (plumbline deviation)

. Levelling of primary and secondary bench -

marks and position levels

National foreword
This British Standard has been prepared under the direction of the Basic Data and Performance Criteria for Civil
Engineering and Building Structures Standards Commiittee. Itis identical with ISO 4463-1979 ‘Measurement
methods for building — Setting out and measurement— Permissible measuring deviations’ prepared by 1ISO/TC 59,
Building construction, of the International Organization for Standardization (ISO).

Terminology and conventions. The text of the international standard has been approved as suitable for publication,

without deviation, as a British Standard. Some terminology and certain conventlons are not identical with those used in
British Standards ; attention is especially drawn to. the following.

The comma has been used throughout as a decimal marker. In British Standards it is current practice to use a full point
on the baseline as the decimal marker. Wherever the words 'International Standard’ appear, referring to this standard,

they should be read as ‘British Standard'.

Cross-references. In clause 4 reference is made to ISO 1803-1973 for defintions of ‘deviation’, 4,11, and ‘tolerance’,
4.13. These two terms are defined in a related standard BS 2900: 1970 ‘Recommendations for the co-ordination of
dimensions in building. Glossary of terms’ using slightly different wording, but the concepts defined are the same.

NOTE. Textual errors.
On figure 1, (B} should be further to the right and directly above * —— ' on a level with ‘B".

In6.4.1, ‘Angles :

+ 0,004 5/v L degree’
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should read ‘Angles :
+ 0,045/V L degree’.

'In 8.2, in line 8, ‘+ 0,067 6// L degree’ should read 't 0,067 K/v/ L degree’
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British Standard Methods for
Setting out and measurement of buildings :

permissible measuring deviations

0 Introduction

This International Standard forms one of a series concerning
measurement methods for building, and can be regarded as a
frame for further reference standards for all setting out work.
The other documents of this series are currently under prepara-
tion. :

1 Scope

This International Standard deals with the different stages of
the setting out work, i.e. the measuring of the primary
framework (traverses, grids, etc.) on the site, the setting out of
reference lines (baselines), the transfer (plumbing up) of
reference lines to other floors, the setting out of position points
and the levelling procedure for these different stages.

It gives values for permissible deviations when measuring and
setting out and recommends certain procedures and in-
struments to be used.

Guidance is given on how inaccuracies can be controlled during

the setting out process when using instruments and methods
which are currently in common use in building construction.

2 Field of application
This International Standard applies to all usual types of building

construction. Specialist operations such as the setting out of
precision machinery require individual treatment.

3 Reference

ISO 1803, Tolerances for building — Vocabulary.

1) At presént under revision.

4 Definitions

For the purpose of this International Standard, the following
definitions apply.

4.1 primary point : Point which has been established by
measurement. Primary points are referred to the national,
municipal or other agreed reference systems and constitute the
reference points for setting out the secondary points. These
may have been adjusted locally.

4.2 secondary point : Point which, on its own or in com-
bination to form lines, constitutes a reference point for the set-
ting out of position points. A structural grid may be constituted
from a system of secondary points.

4.3 position point ; Point which marks the position of a cer-
tain detail of a building.

4.4 grid : Two sets of parallel horizontal lines which are at
right angles to each other.

4.5 primary bench mark : Bench mark which has been
established by levelling. Primary bench marks are referred to
the nationaf, munitipat or other agreed reference systems and
constitute the reference levels for the establishment of secon-
dary bench marks. These may have been adjusted locally.

4.6 secondary bench mark : Transferred bench mark
established by levelling, which constitutes the reference level
for setting out the position levels.

4.7 position level : Point which marks the level of a certain
detail of a building.

4.8 check measurement : Independent me.surement to
check the correctness and accuracy of a previous measure-
ment.
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4.9 anblock method : Adjustment method by which adja-
cent local systems of measuring points, for example those
determined by the polar measuring method from a number of
instrument stations, are connected together in one co-ordinate
system (a block).

NOTE — This method allows the number of necessary instrument sta-
tions to be reduced (compare figures 4 and 5).

4.10 discrepancy : Difference between the measured and

calculated values of points with given co-ordinates (for exam-

ple between the points 10 and 320 in figures 4 and 5).

4.11 deviation : [See definition in 1SO 1803].

The deviations in this International Standard refer to the dif-
ference between the determined values of the distance, angles
and levels and their given or calculated values (see figure 1).

4.12 permissible deviation (E) : Spéciﬁed limit of devia-
tion, ’

In this International Standard, the permissible deviations for
given or calculated distances, angles and levels (vertical
distances) are specified. It is assumed that permissible devia-

tions are both positive and negative and of equal numerical
value {see figure 2).

4.13 tolerance : [See definition in 1SO 1803].

‘5 General

The setting out of buildings may be compared with the pro-

cedure for measuring topographic details for general mapping
purposes.

The purpose of setting out is to indicate the position of
propoased features. This may be contrasted with the purpose of
land surveying which is to determine the position of existing
features (topography or cadastral surveying). Such a survey is
based on a number of previous measuring operations according
to a general procedure.

Starting from first order triangulation points, the point to be
located is usually reached after a long series of measuring
operations (secondary and other lower order triangulation nets,
polygons, etc.).

As all these measuring operations are subject to inaccuracies,
the accuracy of the determined position of a certain point
generally decreases in proportion to the number of operations
according to the law of propagation of errors (see figure 3}. For
all measuring work, it is therefore very important to keep the
number of operations as small as possible.

For general topographic or cadastral surveys (see figure 3), the
accuracies obtained (mean standard errors between 5 mm and
30 mm) are usually sufficient, but they cannot be accepted for
most technical work, for example, precision setting out and
deformation measurements.

When setting out buildings, the accuracy requirements have to
be related to internal accuracies (i.e. between points A, B, C
and D in figures 3 and 4). The accuracy of setting out within a
building is more critical than the accuracy of the location of a
point, for example, in the national co-ordinate system,

Using different polygons for the setting out of the main points
of a building {corner points or base lines as in figure 3) can lead
to inaccuracies between the main points. This is because these
polygons are often part of a measuring series with different
grades of accuracy.

L———/_:Length deviation

(B).

Angle deviation

13

(D)

ot ——

A, B, C and D are given or
calculated positions of
points.

(B) and (D) are determined
positions of points B and D
respectively.

o-—{—-————-————--- —@

Figure 1 — Internal accuracies of setting out are checked by measuring angles and lengths
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Figure 2 — The permissible deviations express the accuracy requirements as shown

Corner and base line points must be set out so as to limit inac-
curacies. |t is from these that the building elements and com-
ponents, such as walls and columns, are located. If this is
disregarded, serious practical problems are likely to arise during
the erection of the building. For example, windows or other
components may not fit between columns,

It is essential therefore that the setting out is carefully controll-
ed throughout.

The setting out process can be controlled by dividing it into
four stages. Figure 4 gives an example of the general prin-
ciples.

Most setting out begins at one or more points in the national,
municipal or other agreed co-ordinate system. For large pro-
jects, it is often necessary to set up a local traverse or a network
of triangles containing primary points.- From these primary
points, the secondary points (points on base lines) can be
established by means of intersection, resection, polar method,
etc. Finally, the locations of columns, walls, etc. (position
points) are determined from the secondary system.

Setting out small projects will usually commence with the
secondary system or even position points. This can also be the
case when the setting out has to be related to grids on the
building site {see clause 9).

As emphasised above, the accuracy of setting out should not
be influenced by discrepancies in the surrounding official
reference points. It may therefore be necessary to make the ad-
justment of the measuring values within the primary system,
i.e. as a free net, and not in relation to the points of the sur-
rounding official reference system, In such cases, primary
systems are only connected to the national, municipal or other
agreed co-ordinate system,

This International Standard also gives guidance on this aspect
of setting out and recommends that the establishment of
primary systems should be entrusted to personnel with relevant
professional qualifications, as the accuracy of primary points
depends not only on the accuracy of the measuring operations
but also on the configuration of the primary system. For the
setting out of the secondary and lower order systems, an
engineer or surveyor with detailed knowledge of building
survey techniques should be engaged. The setting out of posi-
tion points can usually be carried out by a foreman on the site.

Generally the connection of primary systems to the official co-
ordinate system has to be carried out in consultation with the
survey department of the local authority.

The accuracy requirements in this International Standard are
expressed by permissible deviations (E)!! for lengths, angles
and levels, obtained as a result of measuring operations
(see figure 2).

1) This International Standard does not deal with a priori investigations of the accuracies when desighiry neasmlggoumg,atgmple
the configuration of the primary system. However, it recommends that for such investigations the / clat/oiship between nermissible deviatjons
(E} and relative mean standard errors (S}, i.e. the internal accuracy between points, be-expressed by the formula £=+ 25§,
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Official system

1st order triangulation net

. _.O_. 2nd order triangulation net

Polygon stations
Site system
+ — + Main points of building A-D

—_—— Site traverse
—— e

Points on base lines

NOTE — This procedure is not recommended {(see 6.2).

Figure 3 — Example of setting out related to different reference points in the
surrounding official co-ordinate system .
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