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THIs BRITISH STANDARD, having been approved by the Fire Standards Committee, was published under the authority of the
Executive Board on 17 August, 1972, ’

© British Standards Institution, 1972.

BS 476 first published, December, 1932
First revision, July, 1953
Part 8 first published, August, 1972

ISBN: 0 580 07166 9

Copyright :

Users of British Standards are reminded that copyright subsists in all BSI publications. No part of this publication may be’
reproduced in any form without the prior permission in writing of BSI. This does not preciude the free use, in the course of
implementing the standard, of necessary details such as symbols and size, type or grade designations. Enquiries should be
addressed to the BSI Secretariat,

Contract requirements

Attention is drawn to the fact that this British Standard does not purport to include all the necessary provisions of a contract.
In order to keep abreast of progress in the industries concerned, British Standards are subject to periodical review. Suggestions
for improvements will be recorded and in due course brought to the notice of the committees charged with the revision of the
standards to which they refer. : ’

Revision of British Standards
British Standards are revised, when necessary, by the issue either of amendment slips or of revised editions,

It is important that users of British Standards should ascertain that they are in possession of the latest amendments or editions,
Full information on all BSI publications, numbering over 6000, will be found in the Brirish Standards Yearbook. This information
is supplemented by details published each month in BSI News of new publications, revisions and amendments.

BSI News is available to Subscribing Members of the Institution. All other publications may be purchased direct from Sales
Department. Enquiries concerning subscribing membership, which has considerable advantages, will be welcomed, and should
be made to Subscriptions Department. Both departments are located at:

101 Pentonville Road, London N1 9ND (Tel. 01-837 8801; Telex 23218).

& The following references relate to the work on this standard:
Committee reference FSM1  Draft for comment 69/25086

Co-operating Organizations
The Fire Standards Committee, under whose supervision this British Standard was prepared, consists of representatives of the
following Government departments and sciéntific and industrial organizations:

Association of Municipal Corporations -
British Constructional Steel Work Association
*Chief Fire Officers’ Association
Confederation of British Industry
County Courncils Association .
*Department of Employment H.M. Factory
Inspectorate .
*Department of the Enyironment (Housing and Local
Government)
Department of the Environment, Joint Fire Research
Organization and Fire Offices Committee
*Department of the Environment (Public Building
and Works) .
*Department of Trade and Industry (Marine Division)

Fire Extinguisher Trades’ Association
*Fire Offices Committee
*Fire Protection Association
*Greater London Council
Greater London Council (London Fire Brigade)
*Home Office
Industrial Fire Protection Association of Creat
Britain '
Institution of Civil Engineers
*Institution of Fire Engineers
*Institution of Municipal Engineers
Ministry of Defence, Procurement Executive
National Council of Building Material Producers
*Royal Institute of British Architects

The Government departmf:nts and scientific and industrial organizations marked with an asterisk in the above list, together
with the following, were directly represented on the committee entrusted with the preparation of this British Standard:

Asbestos Cement Manufacturers’ Association

Association of British Roofing Felt Manufacturers

Association of Industrialised Building Component
Manufacturers Ltd,

Association of Manufacturers of Mineral Fibre
Insulation

British Constructional Steelwork Association

British Fire Services Association

British Plastics Federation

British Rubber Manufacturers’ Association Ltd.

British Steel Industry

Building Board Manufacturers’ Association of
Great Britain Ltd.

Chemical Industries Association -

Department of Education and Science

Department of the Environment, Building Research
Establishment (Princes Risborough Laboratory)

Department of the Environment, Fire Research
Station

Electricity Council, the Central Electricity Genera-
ting Board and the Area Boards in England and
Wales i

8202-7-1.6k—B

Engineering Equipment Users’ Association

Felt Roofing Contractors’ Advisory Board

Fibre Building Board Development Organisation Ltd

Gypsum Products Development Association

Leathercloth and Coated Fabrics Manufacturers’
Association

Mastic Asphalt Council and Employers’ Federation

Ministry of Defence (Navy)

National Coal Board

National Federation of Plumbers and Domestic
Heating Engineers -

Rubber and Plastics Research Association of Great
Britain

Timber Research and Development Association

United Kingdom Antimony Oxide Manufacturers’
Association

United Kingdom Atomic Energy Authority

Wood Wool Building Slab Manufacturers’
Association

Individual manufacturers
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General Foreword

BS 476 was first published as a single volume in 1932. A revision was published in three Parts as follows:

Part 1: 1953. Fire tests on building materials and structures.
Part 2: 1955. Flammability test for thin flexible materials.
Part 3: 1958. External fire exposure roof test.

In the present revision the three sections of Part 1 covering tests for combustibility of materials, surface
spread of flame for materials and fire resistance of structures have been prepared as separate Parts and given
new Part numbers. As each of these Parts is issued it will supersede the relative section of Part 1. Part 2 : 1955
has been withdrawn as a result of publication of BS 2782, ¢ Methods of testing plastics *, Part 5, ¢ Flam-
mability ’. In order to avoid confusion none of the new Parts will be numbered 1 or 2.

: Docume
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This in effect means that the standard will comprise the following parts:
Part 3. External fire exposure roof tests. '
Part 4. Non-combustibility test for materials.
Part 5. Ignitability test for materials.
Part 6. Fire propagation tests for materials.
Part 7. Surface spread of flame tests for materials. : - T
Part 8. Test methods and criteria for the fire resistance of elements of bulldlng constructron.

Other tests being studied may result in the issue of further Parts. -

System of units (SI) °.

Foreword

Fire resistance tests enable elements of construction to be assessed according to their ability fo retain their -
stability, to resist the passage of flame and hot gases and to provide the’ necessary resistance to heat. trans-
mission. The term ¢ fire resistance ’ relates to complete elements of constructlon and not to the mdrvxdual .
materials of which the elements are composed. -

Investigations in many countries have added considerably: to knowledge of ﬁre remstance since the last
revision of BS 476. There is general agreement throughout the world on the aims and methods for making
tests, and this agreement facilitated the work of a technical committee of the International Standards Organi-. - -
zation in drafting a Recommendation for fire resistance-tests. In this rev1sed standard the ISO Recommenda- =
tion 834* has been used as a model, departures from it being made only where particular requirements in
this country rendered it necessary. The adoption of the ISO Recommendation has the ‘advantage that it
will facilitate the international exchange of data. Apart from differences in presentatlon the only lmportantl;'
divergence is the inclusion of methods of test for door and shutter’ assembilies, for glazmg and for suspended _
ceilings, which have not yet been incorporated in the ISO Recommendation.:.

The following are the main modifications to the prev1ous 1ssue of thrs standard

(1) Scope. The scope of the standard has been enlarged to include the testing of suspended ce]lmgs Thelr'r_ 7
performance is judged by the protection they are able to provrde to. steel beams supportmg a floor.

first edition of BS 476 in 1932, was defined by a number of arbitrary points. There are advantages for com-
putation using data derived from tests in having a curve of a mathematical function. Such a curve has been = - - :
chosen by ISO and adopted in this standard. 1t gives a tlme/temperature relatlonshlp whlch does not vary'f S
significantly from the previous standard cutve. :

(3) Size of specimen. The minimum dimensions of test spemmens ‘have béen altered to brlng them generally

sizes of walls and partitions, and the widths of floors and roofs, while increases have been made in the
minimum spans of floors, roofs and beams. : : )

(4) Performance of test specimens. In the earlier standard specnﬁed gradmg perlods were accorded tothe
test specimen. This was considered to be restrictive and grading periods are now replaced by quotmg the ,
actual time to failure (in minutes) under each of the relevant criteria, :

(5) Temperature measurement. Furnace temperatures are measured as ' in the earher standard but the': o
method of measuring temperatures on the unexposed face of the specimen has been. changed

(6) Passage of flame and gases. The earlier standard was too subjective- in_defining the cntrcal size of
cracks, fissures or other orifices, and a test has been specified involving the-use of cotton wool pads. The
standard provides for the furnace atmosphere being at a pressure slightly above atmospherrc pressure

(7) Loading. This standard permits the test load to be such that stresses lower than the maximum permrs- —_—
sible value are produced in the specimen when this is considered to be more representatrve of’ the use. of the‘
element in practice.

* ISO/R 834, * Fire resistance tests of structures’, : . T e

o Documents.

As part of BSI’s programme of metrication this standard is expressed in metne terms The metrrc values‘; P
are given in SI units: for further information reference should be made to BS 3763 The Internatronal‘ LT

(2) Time/temperature curve. The time/temperature curve, which has been in use since-its adoptron forthe -~ - ..

into line with the 1SO Recommendation, based on metric units: Reductions have been made in the minimum . .~
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The requirements for reloading were found in practice to create difficulties in determining the point at
which heating should be terminated to ensure that the residual strength of the specimen would be adequate.
While retaining the method of earlier editions of the standard a supplementary requirement has been added,
enabling a fire resistance period to be assigned to constructions which collapse during heating. This is
achieved by estimating the time for termination of heating when successful compliance with the reload
requirement will be realized.

(8) Testing of walls. Procedures have been introduced for testing external walls with openings, and for
testing walls containing columns and beams.

(9) Testing of floors and beams. Deflection is used in this standard as an additional criterion of failure.

(10) Door assemblies. This standard enables door assemblies to be tested and their performance judged
either on the basis of the criteria for fire resistance applicable to walls and partitions or alternatively on the
basis of stability and integrity only.

(11) Test report. To make the test reports as useful as possible, guidance is given on the minimum informa-
tion that should be included.

(12) Presentation. The layout of this standard has been altered. The methods of test for various forms of
construction are individually specified to make the standard easier to use.

The previous edition of the standard mentioned that an impact test had been deleted. During the course of
the current revision consideration was given to reintroducing some form of impact test as well as an abrasion
test. Work on the subject in the United States was studied. The conclusion was reached that although such
tests were needed, insufficient information was available at this stage to enable such tests to be specified in
this revision, ;

The use of the term * fire endurance ™ in the place of * fire resistance > was suggested in the previous edition
of the standard. It was the general opinion, however, at the time of this revision that the term * fire resistance *
has gained general international approval and that any change would be undesirable.

Attention has been drawn to the hazard of heat radiation from uninsulated constructions such as from
glazing and from some doors; the measurements proposed would enable safe distances to be computed for
the storage or installation of combustible materials in the vicinity of such constructions.

Some consideration was given to the wider problems of composite constructions and of junctions between
elements (such as wall and floor assemblies), but in the absence of any data on their performance and of
testing facilities for such structures it was not possible to provide appropriate test procedures. Over the next
few years it is hoped that sufficient information will become available to enable a standard to be produced.
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British Standard Fire Tests
on

Building Materials and Structures

Part 8. Test methods and criteria for the flre reS!stance of elements of bunldmg
construction

1. General

1.1 Scope

This Part of this British Standard specifies heating condltlom methods of test and the criteria for the deter-
mination of the fire resistance of elements of building construction. The fests are appropriate to the following:

Walls and partitions (loadbearing and non-loadbearing)
Floors

Flat roofs

Columns

Beams

Suspended ceilings protecting steel beams

Door and shutter assemblies

Glazing

Ceiling membranes

1.2 Details of specimen
1.2.1 Size. The specimen shall be full size whenever possible.

1.2.2 Construciion. The test shall be made on a specimen whlch is representatlve of the element of con-
struction. For example, a partition shall include at least one of each type of joint; the method of fixing ahd
supporting the components, the finishes and workmanship used shall be as intended. in service. The materials
and standard of workmanship of the test specimen shall be representative of those applying in practice,
such as defined by relevant British Standards and Codes of Practice.

The testing laboratory can request or carry out tests to establish those properties of the materlals which
may be necessary for the interpretation of the results of a fire resistance test.

1.2.3 Conditioning. The specimen shall be conditioned to approximafe to the state of strength and moisture -
content which the element is expected to attain when in service in a building. '

NOTE. The fire resistance test should not be made until the specimen has reached equilibrium with the laborafory atmosphere,
This is determined by measurement of weight or of relative humidity at suitable points within the section of the specimen or of
a representative sample. During the conditioning period it is desirable that the laboratory atmosphere should not exceed 70%
r.h. Drying may be either under natural or controlled conditions, but drymg at temperatures exceeding 60 °C should not be
carried out if it will result in abnormal changes in the properties of the specimen.

1.3 Loadingand restraint

1.3.1 Loading. Before the heating period, a loadbearing specimen shall be subjected toa Ioadlng which
produces stresses of the same nature and of the same order of magnitude as would be produced at normal
temperatures in the full-size element by the maximum permissible loads which the element is capable of -
carrying when designed in accordance with the requirements of the appropriate British Standards or Codes =
of Practice; loads other than these may be applied only by agreement between the sponsor of the test and the

testing laboratory. The load shall be maintained constant during the test period.

1.3.2 Restraint. The methods adopted for supporting or restraining the ends or sides of a specimen during
test shall be as fai as possible similar in nature to those which would be applied to the element in service.

Where these conditions cannot be defined or applied the procedure is mdlcated in the appropriate clauses
dealing with particular elements.

Dpcum%ntsr
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