BSI BSx47b: PARTx1 53 BB 1b24bb9 0293165 7 WE

BRITISH STANDARD SPECIFICATION

| - FIRE TESTS
ON BUILDING MATERIALS
AND STRUCTURES

B.S. 476 : Part 1: 1953

BRITISH STANDARDS INSTITUTION
INCORPORATED BY ROYAL CHARTER
BRITISH STANDARDS HOUSE, 2 PARK ST., LONDON, W.1

TELEGRAMS: STANDARDS LONDON WI ONE: 01-629 $000 _
\ ., f_—d—‘——b\ 3
'y
* . " - . . - . T ) .‘3 ) -
OODYRI GHT Briitish Standards Inst|tute on ERC_Specs_aid_St andardsA«——* S — ——i e

T e s el op oo = (o) V0 o i S =y o=



BSI BS*4?b: PART*1 53 BN 1624LkYT 0293lbk 9 B | I

B.S. 476 : Part | ; 1953 ‘

THIS BRITISH STANDARD, having been approved by the Build-
ing Divisional Council, was published under the authonty of
the General Council on 20th July, 1953.

First published December, 1932.
First revision July, 1933,

The Institution desires to call attention 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 con-
cerned, 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.

A complete list of British Standards, numbering over 4000,
indexed and cross-indexed for reference, together with an
abstract of each standard, will be found in the ]nstltutlon s
Yearbook.

British Standards are revised, when necessary, by the issue
either of amendment slips or of revised editions. 1t is impor-
tant that users of British Standards should ascertain that
they are in possession of the latest amendments or editions.
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CO-OPERATING ORGANIZATIONS

The Committee responsible for the preparation of

: this British Standard consists of representatives from
the following Government departments and scientific
and industrial organizations:—

British Constructional Steelwork Association ,
British Electrical and Allied Industries Research Association
British Fire Services’ Association
Building Industries National Council
D.S.I.R.—Building Research Station :
D.S.I.R.—Forest Products Research Laboratory
Federation of British Industries ,
Fire Offices Committee
Fire Offices Committee, Fire Protection Association
Institution of Fire Engineers ,
Institution of Municipal Engineers
Joint Fire Research Organization of the Department of Scientific
and Industrial Research and Fire Oﬂices Committee

London County Council

» London Fire Brigade -
Ministry of Works
National Federation of Buﬂdmg Trades Employers _
Reinforced Concrete Association N
Royal Institute of British Architects o
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BRITISH STANDARD SPECIFICATION FOR
FIRE TESTS ON BUILDING MATERIALS
AND STRUCTURES

FOREWORD

The purpose of this British Standard is to specxfy a series of tests for deter--
minihp those properties of building materials and structures which are
relevant when considering the fire protection of buildings in which they

are to be used, and by which such materials and structures may be accepted
or rejected.

Combustibility. - o= e

Surface spréad of fage. To require noneomy stxbnhty in a¥ circum-
stafites wotlld be unreaspiébly severe afid unnecgdsqrily restric It
is oftefi sifiigient to regfiire that Materials sho : dll):n}:téa\}‘\
afid, if ignited ed. Flie
syrface sprea 6 if

bustible-ye ciinp~l{ning_nr ials ' :
they gre likelntof ading flame over
theif surfacesAro ATt ofa buttding to ang

ér. This {63 ay alse
pe used g show th ectivgness of flame-Tgsafdant treatments ipréduc-
ing the’surface sp ead of flame O lining padterials. 7
Fire-resistance of structures. Where a fire occurs in a compartment of
a building, the structure of the compartment should be required to con-
tain the fire by continuing to perform those of its normal functions which
contribute to the integrity and insulation of the compartment. The fire-
resistance test of Section Three grades elements of building structures in
accordance with the time for which they are capable of fulfilling these
functions while subjected to heating conditions representative of an actual
fire in a compartment. Although the term * fire-resistance * has often been
used indiscriminately in the past to denote the resistance of materials
to ignition or spread of flame, the use of the term in this standard is
restricted to the performance of complete elements of building structure
without individual regard to the performance of the materials of which
they are composed. Materials which perform well in the combustibility
or surface spread of flame tests may not necessarily do so when built
into an elemeat of structure and subjected to the fire-resistance test.
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Consideration is bemg given to the substitution of the term *fire
endurance * for the term * fire resistance ’ as used in this British Standard,
as it is felt in some quarters that the former term is more appropnate for
the purposes of the tests. ,

Alterations to the standard. In the present revision. of the standard :
some major alterations have been made, as follows :— c

The non-inflammability test has been deleted. This test was sometimes
found to give anomalous results. It was mostly applied to fabrics and
decorative materials, for which purpose it was considered that a test
similar to that given in B.S. 1547, °Flameproof mdustrlal clothmg
would be more satxsfactory

~— —*-f"’-:f:-:b g~

} - - - Miimim
b . . et JI;I Prvenr -

The method of classification of materials in the surface spread of flame
test has been amended. In the last edition of B.S. 476, the classification of
a material rested on the mean spread of a certain number of specimens..
While mean spread gives a measure of the general standard of perfonnance
of a material, it does not take account of the variability which is known to
occur in the performance of different samples of most materials. The
present method fs intended to do this by classnfymg materials in such a
way that not more than 1 per cent of a material is likely to have a per-
formancé below the standard of the class in which the material is placed,
this proportion being chosen as acceptably small for safety reasons. The ’
calculation of the performance of the material is such that credit is given
to materials of uniform standard, since variability is perialized by requir-
ing a correspondingly higher standard of general performance if any
particular classification is to be attained. The values of the limits are
derived from all available testing experience to date, and show an improved
balance between 1l4-minute and final or 10-minute values, the former
havmg been made considerably more rigorous. The final limit of Class 2
is the equivalent of that used hitherto, while the IO-mmute limit of Class 3
is more rigorous.

In the firc-resistance test it has been considered desirable to standdrdize
the method of control of the furnace temperature for all types of specimen
to that of the standard time-temperature curve (Fig. 1a), although the
tolerance on the curve has had to be increased for conductmg specimens
in tests of longer than Y4shour duration.

For load-bearing structures, the loading has been reduced to the dcsngn
load, as it has long been felt that the reasons advanced for 1mposmg

one and a half times the design load were not necessarily valid in every ——

instance. It is also in keeping with American test practice. The water test .
has been deleted as-it could not be applied to all types of structure nor .
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could it be applied during the heating period as is likely in practice. It was
found to destroy much useful evidence of the behaviour of a structure and
was rarely a deciding issue. The impact test has been deleted as, in general,
it was not a satisfactory measure of the weakening effect of a fire. It has
not yet been found possible to devise a satisfactory alternative.

An appendix has been added to the standard giving details of a test
which may be used by those wishing to ascertain the probable spread of

" flame values of a material without the necessity for construf'tmg the full

size apparatus required for the surface spread of flame test specified in
this British Standard. It is empha51zed that this is not intended to be quoted
in place of the standard test, and is purely for the purpose of obtaining in

an economical manner an approximation of the values that wdl be
obtained from the specified test. T

SPECIFICATION

SCOPE L S

1. This British Standard specifies tests for determining those proﬁerties :

of building materials and structures relevant when considering the pro-
tection against fire of the buildings in which lhey are to be used.

SECTION ONE: COMBUSTIBILITY TEST OF MATERIALS
GENERAL ' o -
2. This test shell be applied to materialsused he constructiofi or
finishing of 4 building or strn urc, in _grder to deterrm s.whe er they
arocombdstible within the meaninxQf the definition.

X 38:1 mm. X 38:1 ¥
less-than 1% in. tly 3
thickncss as neaf as possnble to b

. Number oj speciniens. Six spécimens sha T

c. €phiditioning. Three of the test :spccxmens sha ed by heating

to a termpdrqture of 100°C. (A2°F.) for six hours, thcn alteyved to cool to
roord temperaltusg in a dry’atmosphere. If these spegifnens art™aqt tested
immediately after Coggitioning, they shall be.stgfed in a hermetiCaHE:
sealed dry container Mntikthe time of test. The #maining three specimens
shall be kept for g/period ofQne week in w/desiccator contathing solid
calcium chloride, before testing. :

-6
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d. Method of tesp/'Thie test for combustibility\shall be carried out in
the furnace detailed in Fig 2. This furnace shall bg/hgated by passing an

nickel chrome

v - resistance ature of the
furnace i Neyel of
the d¢ire of the furnace and 2 of
the jeating tube. The wires of this t icker thax R
v 0,448 in. : : i Lfim.) from the T
junction. ughout the test/and except while msert" g specimens, the '
two-piece adjuse g L arranged so thai
there is an aperture i pCid-
ing with the axis of e shall be
located immcdiatel# abod® ; pdting tube,
and shall be bepeen 54 in. T3 . {) in height>
{Jn carry1 s ’ shall be raised to
and WabijZe jofi of the specimen.
The sp : ¢ tube, with its long axis
vertigal, noJonger than 304econds bein en for this operationThe
spécimen shal\be suppo Rickel chrome wj#€ which
shall be hung thros i j scover. If fife specimen
is likely to disintegps ' be“Supported in a
gauze or thin 3 a basg of 158 in.
(41-3 mm.) sgdare and a hetglt of 2 in. (50-8 mrh z . imen shall Ye
heéated in : '
‘4, For the p ' alfbe considered
ombustible ifWuring the test pefiod, any one 0f\the spx’specimens of the
~ sample: ‘ '
a. fldmes or
g¢” produces vapoufs which are ignited bythe pilot flame or ,
c. causes the fefnperature™s{ the furpa€e to be raised 59/Centigrade
degrees (90 Fahrenheit degrees) of more above 7505C. (1382°F.).
. SECTION TWO: | Qs aey | '
N .
GENERAL
5;_Thisstest shall b&applied to matepitls used as wall gad ceiling linings
so thyd they may be

ed accgrding to the tendeney for flame to Spredd
ovef theig surfage -
TEST PROCED : -
6. a. Sife and nadx of specimeus. est sample of a_ifiaterial Sh
compfise six represéniatiye specimeps] each 9 in. % 36 if. (2286 mm. X
, ,

. .- ' o e L R E
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914-4exym.), and of their normal thickpéss. Issminar materials shall be
tested in Yheir nofinal condition. 3 W 7

b. Preparation and conditioning/of specimens. BeforeMgst, the edges,
together with a Stxjp 134 in. 3%1 mm.) wide from the edgey on e un- o
exposed face, shall be_paipted with sodium silicate composttieq, the
ingredients of which are ¥ggified in Clause 8, after which jifé speciinegs

' shall be conditioned is{uré content in ethbr im with- air a
& 10-21°C. (50-70°F. ) dnd 55—65 sut relative humidi y. - R

fra e\wrk fa 02 secured in such a way
that the fage oungbstruction from the
supports, o/axis horizeqtal and shall bg
brough#, in nd , from a positionatgoom tem-; *
peratire to a positheg where its test faCe lS exposed to the radiated\peat,

The intensity of the he? i Mall vary in such a way that the LY -
Serature of gold disk thermdsQupfes, if placed in the same plane and afong
the length of the specimen, wodltiNge raised to the followmg valu g, within
+ 3 per cent:— .

| 4
tance from / . '
hott®rend (in.): } 3] 6] 9| 12 30| 33| 36

Temperaturd / S \ .
(°C.) M 435|385| 345{ 3101 280 250 225 2001 180|160 \lﬂi &)

™~ < 5

Fhe gold disk thermocouplg sHall consist of a 0-0084 in. (35 S.\W/ )
thick x 1 in. (25-4 mm.) diamgfengold disk, to one face of whichghall be
dilver soldered, flush with th€ surfac™and centrally disposed, 4 chromel-
alumel thermocouple magé from 0-018 in. tigmeter (26 S.W,&.) (0-46 mm,)

_wire. The disk shall b€ well blackened on thg therme€ouple side, with
Dtaginum-black or Ja#mp-black and this side shall™ss exposed to the heat
radialteq the intgisity of which is to be measuregs” _

Immediqiglf the specimen is exposed to the radiated hegt a vertical
luminous gas™Hame shall be applied to i{s hotter end for oi 8 minute.
This flapa€ shall B in. (177-8 mm.) lgsfe and shall issue from aNg4 in.
(9:53 sAm.) diameter xjfice placed pdt more than % in. (6:35 mm.) in
fropt of the surface of thespecimen and at %4 in. (6-35 mm.) above its

i

1dfver edge. _ . : _ -

The room in which the 1€t is made shall be substantially fpe€ from
draughts. : ' '

A typical applicatiofi of the test is showInNg Fig. 3.

d. Observations Muring testing. As soon as the igditing flame is in
contact with thg”specimen, observations shall be matte-of the time of

8
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ine drawn

or measured distances along @

spread of the flame from 7
€¢76-2 mm.) from the bottom e

parallel to the long axiss

six spegifnens>
& curve shal

The\qualifying criterion for zany class shg
following fpression, and shall be called the *
of the paateNal under test:—

PAfective spread of flame

= x + 10N/ G — D F = B .. T O

Hocfive spread of flame *

where
Xy, X3, X3, X¢ X5 Xg, a¥g the/individual spreads of flame for the six
specimens, and X is the meap’S{ these individual spreads, i.e. | »

+ x5 3+xa+x5+x;

.

CLASSIFICATION OF SURFACE SPREAY O ME

7. Surfa€es™ghall be classified under one of”the™pllowing headings,
according to thgir observed behaviour unget test. Whesg the faces of a
material differ, bosh sides shall be tested

tive Spread of flame neither ¥ceeds 12 in. (305 cm.) durir
134 mitNgtes, nor excegds a final Ya]ue of 24 in, (607 cm)

Class INSurfugés of medium flamsspread. Those facts on whlch

effective spred Sf lame neither exceedsNQ in. (30-3€m.) during the ﬁrst
134 minutes, flodgxceeds 33 in. (83-9 cm.) aler 1@/minutes.

Class-4. Surfacewof rapid flame spread,/Nqose faces on which the
effective spread of flamw either exceeds 12in. (30N cm.) during the first
1% minutes, or excecds 33Nn. (839 cnyd) after 10 minutes.

9
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”

INGREDIENTS OF SODIUM SILICATE, c’omp'osmoxv

8. The silicate dqpaposition shall conforth s

141 and 143 , o
This flaie retardant copgsttion is not suxtable Orusg as a permanent
paint for'fire protection pu poges. -/ - ot

SECTION THREE: FIRE-RESISTANCE TESTS OF STRUCTURES

GENERAL

9. The following test is designed to grade elements of buxldmg structure
according to their ability to resist ﬁre while fulﬁllmg their normal design
functions. Examples of complete structures, the ﬁ1e-resxstance of whose
elements may be determined by this test, are:—

« Load-bearing and non-load-bearing walls and partmons
Glazing
Doors and shutters
Columns
Beams
Floors
Roofs

This list is not exhaustive, therefore where an element falls into none of-
these categories, it shall be tested by analo«y wnth the most similar.
category

TEST PROCEDURE

10. a. Size of test element of structure. All test elements shall be full size
wherever possible, Where the full dimensions exceed 10 ft. X 10 ft.
(3-05 m. x 3-05 m.) for walls, floors, roofs, etc., or 10 ft. length (3-05 m.)
for columns, beams, etc., the testing authority shall test a representative
portion of the full size element having dimensions not less than 10 ft. X
10 ft. (3-05 m. X 3-05 m.), or being 10 ft. (3:05 m.) in length, as applicable.
b. Construction and conditioning of test element. The materials and
standard of workmanship of the test element shall be representative of
those applying in good practice, as defined by existing relevant codes f%\
10 ' '
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“standards. The test element shall be conditioned to reproduce the state
in which the element is likely to be when in service in a building.

c. Restraint and loading. The restraint applied to the- test element

. shall be similar to that applied to the element in service. ' :

A load-bearing test element shall be subjected to a loadlng which
produces the same maximum stress as would be produced in the full-
size element when the latter is subjected to the maximum loading that it is
designed to support. The applied loading shall be kept constant during
the heating period, and shall be re-applied 48 hours after the end of the
heating period, unless failure has already occurred.

Non-load-bearing test elements shall not be loaded durmg test.

d. Method of test. The test element shall be heated in a furnace the
temperature of which shall be deemed to be the average of the readings
of not less than 6 thermocouples disposed within the furnace so that they
may fairly represent its average temperature. The hot junction of each
thermocouple shall be placed 3 in. (76-2 mm.) from the nearest point of
the specimen, and shall not be allowed to touch the surface, should any
distortion of the latter occur during the test. :

Free-standing columns shall be heated from all radial directions over
their whole height. Structures whose function is.to separate spaces shall -
be heated over the whole of one face only. Those which may be required
to resist fire in one direction only shall be tested accordingly and the report
of the testing authority shall be annotated to this effect. Those which may
be required to resist fire in either direction shall normally be tested in the
direction which, in the opinion of the testing authority, is likely to give
the least resistance, and this performance shall be regarded as repre-
sentative of the structure. For the purpose of special applications, a
separating structure normally required to resist fire from either direction
may, by prior agreement between the sponsor of the test and the testmg
authority, be tested from the side likely, in the opinion of the testing
authority, to give the better performance, and the report of the testing
authority shall be annotated to this effect. Structures such as walls con-
taining flues, which are normally heated in servnce shall be heated simi-
larly during test.

The temperature of the furnace shall be controlled to follow, as closely

> as possible, the standard time-temperature curve shown in Fig. 1. Points
on this curve which define its character are:—

538°C, (1000°F.) at 5 minutes
704°C, (1300°F.) at 10 minutes
843°C. (1550°F.) at 30 minutes
927°C. (1700°F.) at 1 hour
1010°C. (1850°F.) at 2 hours
1121°C, (2050°F.) at 4 hours }See Fig. 1 (a)

See Fig. 1 (b)

1204°C. (2200°F.) at 6 hours
i1

e e
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The accuracy of the furnace control shall be such that'

(i) The furnace temperature does not exceed 871°C (1600°F )
during the first 10 minutes of test.

(i) The furnace temperature does not vary from that shown by
the standard curve by more than + 167 Ccntxgrade degrees (+ 300
Fahrenheit degrees) at any time after the first 10 minutes of test. ,

(iii) The area under the test furnace temperature-time curve does
not differ from the area under the standard curve by more than the

appropriate percentage of the latter area- shown in the following
Table 1.

TABLE 1. MAXIMUM TOLERANCE ON AREA UNDER
STANDARD FURNACE TEMPERATURE-TIME CURVE

- Elements Elements '
. subject to re- [subject to re-
Duration of test iquirements of | quirements
Clause 11 g, | of Clause 11
b,c a, b only
hr. per cent per cent
14 15 - 15 :
¥%~1 10 15
1-2 10 1 18
More than 2 -5 —_

e. Observations during test. In tests on elements with an unheated
surface, other than those on such items as doors, shutters and glanng.
against which combustible material would not be placed in service, the
surface temperature of the unexposed face shall be measured at not less
than five points, one approximately at the centre of the face, and one
approximately at the centre of each quarter section. Any points of
measurement additional to these five shall be disposed as uniformly as
possxble over the unexposed face of the element, provided that no point
is closer than 12 in. (30'5 ¢cm.) to the edge. The average temperature of
the unexposed surfacé shall be deemed to be the averdge of the tem-
peratures mcasured at these points. In addition, the temperaturc may be
measured at the point that appears to be hottest at any (ime durmg the
test. This temperature shall not be used in- determmmg the average tem-
perature but may be used in determining the maximum temperature.

These surface temperatures shall be measured by means of thermo-
couples, each attached to the face of a 1 in. (2-54 cm.) diameter copper
disk which shall be secured to the surface of the element at the reqmred
position.

J. Duration of test. The test element shall normally be heated in the

12
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prescribed manner until failure has occurred under all the relevant test

requirements of Clause 11, except that by agreement between the sponsor

of the test and the testing authority the heating period may be concluded

. at any time after failure has occurred under at least:one of the relevant

test requirements. Alternatively, by prior agreement between: the sponsor

of the test and the testing authority, the heating period may be concluded

. after any one of the periods stated in Clause 12, if failure has riot already
occurred under the relevant test requirements. : -

TEST RESULTS

11. The test result shall be stated in terms of the time, in hours and
minutes.from the commencement of heating, for which the element of
structure complies with those of the following three requirements which
are relevant to it. Where a test is terminated by agreement thls shall be
stated in the report.

a. Collapse. For all elements of structure; it is requlred that the element
shall not collapse. *

b. Passage of flame. For all elements of structure whose functxon is to
separate spaces and hence to resist the passage of fire from one space to
ariother, it is required that cracks, fissures or other orifices through whxch -
flame can pass shall not develop. - ' -

¢. Insulation, For all elements of structure as in b above, 1t is requu'ed
that the average temperature of the unexposed surface shall not increase
by more than 139 Centigrade degrees (250 Fahrenheit degrees)- above -
the initial temperature, and that the temperature of the unexposed face
shall not increase at any point by more than 180 Centigrade degrees
(325 Fahrenheit degrees), nor reach a value higher than 221°C. (430°F.),
whichever is the lesser value. This requirement may be waived for elements
such as doors, shutters and giazing, against which it is not intended that
combustible material should be placed in service, provided that the state-
ment of test result in the report of the testing authority is quallﬁed by
the statement that the insulation requirement was waived.

- DEFINITIONS OF FIRE-RESISTANCE

12. The fire-resistance of an eclement of structure shall be the grading
period shown below which is most nearly equal to, but does not exceed, the
test period for which the element fulfils all the relevant test reqmrements. :

Grading periods
., - . ¥ hour
1 hour
2 hours - _
3 hours - ' : '
4 hours ' ) o r\\\‘

6 hours
15
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This principle shall also be followed where a test is terminated. after
an agreed period of heating. o - .~

PARTICULAR APPLXCATION -

13. Where, for a particular application, a pteceptmg authonty waives
either or both of the requirements of Clause 11 (b) and (c), if relevant,
or requires their fulfilment only for some pre-determined period, the ele-
ment may then be regarded for thﬁ,purposes of the particular application
- only, as providing a ﬁre-resiste}nce equal to that grading period most
nearly equal to, but not exceeding, the test period for which'the remammg

test requirement or requirements are fulfilled. :
Y

APPENDIX -
APPARATUS FOR RRELIMINARY SURFACE\SPREAD OF
AME TESP”

This aPpendjx”describes apparats_fof making a preliminar>&urface
spread of ffme test which it is hoped\yill prove to be usefulfor mquu-
facturezs” or growps of manufaefurers to\install and opefate. It aly
descptbes how the admaratus siould be calibrited and the'test/cghducted
togive the same classifidatién of surfaces as doe, thefull-scale standard
test. Details are given ix"Fip ' ' R
t is emphasized it i . Skghould replace
the te3tgpecificd j i Rehi ard smcc its ¥ velopme

test, although the
developmgefit of a product ‘
1. Ggreral, The prelimihe (M be applied
in Al1 circumstances where thy R Iied. :
The preliminary test ep@ the f.our

lasses defined in the sgahdard test.

é 2. procedure.

a materid\shou)d normally comprise six spe
(9:53 cm. x

pfmens. The test sample o
¥qens each 334 in. X 12 ip/
‘0 5 cm) and of the noceial thidkpess. For surfaces” of
¢haracter, e.g. sainted surfaces on
which the thickness™® ication pay be non-uniform, aNgta¥of up to

b. Conditioning of specimphs. Before test, the speciméns should be
conditioned to a moisture/Conteh in equilibrium witlair at 10-21°C.,
s % (50-T0°F.) and 55-65 per cent relativeNqumidity..

16
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¢. Description o, appa atys. The apparatus for the prelumnary

surfa®e spread of flamgAest is one-third the’linédx size gf the apparatus.

shown in“Kjg. 3. In the original apparatus as desigipd by the Joint Fire

. Research Orgaqjzdtion, a proprietary type of gas-fiped subace combiistion

heater, 1 ft. sgdary, formed the radiant panel, apd was mounted as shown

in Fig. 4 within a surdeynd of refractory congrete cast from a 1 ynix of

high alshina cement * an crushed firebrigK. s

[fie specimen holder Ng constrycted of asbestos wood % wn

6735 mm.) or % in. (12-7 mm.)\XQick; and is hinged centrally. to a veytical

side of the refractory concrete frgsts, so that in the test position jiis per-
pendicular to the radiant pane)<The falef the specimen undepAest, when
Jlg specimen is placed in
positiqq, is flush with th€ i
width oRNthe specimefi .
specimen is\gtaine
wood, which‘ C

efractopf surround. The
in. (7°6 cm.), The
aCkinpoard of asbestos
affist the inmsg face of the
t shown in the didgram, may

The'radiant panel is sipplied with gas from a % in, (12.7 mm) i ,
congfolled by a sensitive ¥ idN(12/7 mm.) gas cock. A supply of air frg
a plower driven by an electric dtor is mixed with the gas in a pdxing

Thexglectricall Jgifit Fire Research

Organizatien wag/driven by a motor of 360 watts BUKt is recommended

& that a half hopég . _
During the cas{ing of the refractory sugrbund, provxsxo ig made for

fixing a Ae in. (1- de along the lower edpe of the

surroy d and vertrcaﬂ »ér edge of the specnmen. This Ripe

The radiant panel is ignited>dqd the gas supply is adjusted SO, that the '
radiant intensity to which th€ surfacg of the specimen is subjected in j
z test posmon has the samgvalue at comparable distances from the ofd of
™he specimen nearest tie panel as it has Inthe standard test~Thus the
erature on thgSurface of the small-scale spegiien, as1fieasured by a
isk thermdcouple as described in B.S. 476, weuld be: ’

T T~
| . N T ™
hotterend (in.)
3€mperalurc

3l oL 6| 7| 8l 9}0\{\ 12~
(°C.) 500 | 435 ;‘\w{ 310 280| 250|225 | 200| 180160 Q 130

* R.S. 915, * High 6fumina cement.’ ~ /

\1 2

o
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d. Calibration of appargsis. The tengperature of the radjation panel
corresponding to the sgtfing of the furnac®\gan be measured.ipfone of
two ways, so that € furnace may be reset When required pithout the
neceSdiy for caliiration with the gold disk thermod up]e
In ths fjest method, a total radiation pyrometer N used and should
be placgd™ 2t such a distance from the panel, dgg€ndettupon the con-
stanfg”of the is{rument, that the 1 ft. (30-5¢m.) square Xqdiant panel
S the cone of visteg of the receiving tub¢ but does not inclddg any of
the surround. . : e .
. In the.second methodNthe P dmeter is replaced by a 26 S.WG.
chromel-constantan thermocoupl, silver soldered to a 28 S.W.G. X 1 iN.

(2-54 cm.) diameter copper, the faces of which asbestos papc.r,
0-01 in. thick, is secured Hjcate of the same compositiop4s
stated in Clause 8 i{_be supported betwgefl two
steel rods by stre between thepa; the rods

uset\for thj sQsition facing the
pl'ane ot yd it AKa point-3 in.
(7-6 ofn.) abgve its lower edge and on its.véz lcal centre lite  The gas
s} ply to the T i justed’to give the required diant

the disk is allowed to ach ve'
‘ its equilibriur‘n tempe 2
instrument is desirable s i measurement as there mav be rap:d
fluctuations in the temperapafe of the disk about its‘mean vallie, due i

turbulent draughts fromthe hot™qgce of the panel. The method of «on-

struction of the asbestds-faced copperdigk thermocouple lsshow it Fig. §.
The setting of’the radiant panel udsd by the Joint Pife Research
Organization#as such that its temperature™as about€75°C, (1607°F.).

An e.m.fA6f about 30 millivolts was obtained\{rerh the asbestos-faced
coppes”disk thermocouple after it had attajm€d\gs equilibrium tem-

gsdture within 10 minutces. .

fethod of test. With the furnace adjusted as d cnbed in (J)

above, (hefest specimen in its holdeT is swung from its positiqn at room
temperature YR{o a position with its long axis horizontal and\jts face
vertical and perpsydiculap A0 the surface of the radiant panel. ume-"

diately on exposure sf¢the specimen to the heat radiation, a vertjed

luminous gas flamgAs applied to thé hotter end for one minuge? This

flamc is 2 in. (54m.) long antiNgssues from the. 346 in. (1'59 paf.) orifice

shown in Figs4. The room in whiChthe test is made must b€ substantially

free fronydraughts , 2
@ f. Pbservations during testing. As soon a& the jefiiting dame is in con-
tacy/with the specimen, observations should>$g made of - the time of
sbread of the flame front for measured djsfances dfagg the longitudinal
centre-linc of the specimen, either uptil the flames dhssout or for 10
minutes whichever is the longer. '
| 18
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3. Computasign of results. The follgwing procedure shquld be adopted
for determining™he mean distancg/6f spread of flame. A cisye should be
drawn for each spegimen shgwing the distance of spread of ame swith
time along the longitidjnglCentre-line of the specimen. From the<Curves

of the 1nd1v1dua1 specipang, a mean curve should be constryefed foxthe
whole sample. If flapaing ceadeg on a specimen or specimepd after a certalg
time, while the rpffiaining specimens continue to flame; the final distance "\
of spread onthis specimen or spedimens should be used in dctcrmining _
the mean spread of the whole sampléNat subséquent times, i.e. in effeét

e cup¥e of the specimen should be conifued as a lme parallel to 't -
tinj(ordinate. :

. Clas i sxﬁed in accordance
with the te followmg class definitions, whlch corre-
spond to.those o

on whigh:

not more than 3 ip '
ich the
effective sprd of flame during he

: first minugé nor exceeds a fig -
Clags 3. Surfaces of mediuniylame spread o: surfaces on whn.h» '
@ the effective spread of flame neithelgxceeds 4. (10-1 cm.) during the -
fil{ minute nor exceeds 8% in. (22 cm)\dyring the first 314 minutes.
Class 4. Surfaces of rapid flame spréad, Those surfaces on which

the effective spread of flame exceeds 4 in. (10 cm.) during the ﬁrst
minute or exceeds 8% in. (22 cm<) during the first 3% minutes,

19
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Fig. 3 (a). Arpdngement of the spread of flame test pparatus at the Joint Fire\.
Research Laboragory, Elstree, showing specimen in position )
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3

Wire silver
soldered to

disk.

y 4

Thegmocoupt€ wire < : o

lin.dia.x 28 S.W.G.
copper disk,

5 {etric equivalents
in. ni.

) |
001 | 0-2540

1 1

1

25-400

28 SW.G. [\ n.xrsd”
0-0148 \}” ‘

P T A e
" s et - A

Wire,silyer 0+0lin. thick
solder€d to Asbestos paper [
di :

N
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: BRITISH STANDARDS
The following are a-vailable on apﬁlication';
YEARBOOK - £

l"'

Including subject index and numerical hst of Biitish Standards 15s,
SECTIONAL LISTS. Gratis

Acoustics (SL 10) :
Aerospace materials and components (SL 25)
) Automobile (SL 34)
British Standard Handbooks (SL 27)
P Building (SL 16)
Chemical engineering (SL 5) '
Chemmicals, fats, glues, oils, soap, etc. (SL 4) ..
Cinematography and photography (SL 1) : S N
Coal, coke and colliery requisites (SL 13) o
Codes of Practice (SL 8)
Consumer goods (SL 3)
Documentation, including Universal Decimal Classxﬁcatlon (SL 35)
Drawing practice (SL 37)
Electrical Engincering (SL 26)
Farming, dairying and allied interests (SL 31)

"~

. "
K%
.3

Furniture, bedding and furnishings (SL 11) - S
Gardening, horticulture and landscape work (SL 41) : .
Gas and solid fuel and refractories (SL 2) I -
Glassware, excluding laboratory apparatus (SL 39) '
Heating, ventilating and air conditioning (SL-42). 23

Hospital equipment (SL 18)
Illumination and lighting fittings (SL 14)
Industrial instruments, etc. (SL 17)
Tron and steel (SL 24)
Laboratory apparatus (SL 23)
Leather, plastics, rubber (SL 12)
Local authority purchasing officers’ guide (SL 28)
Machine tools (SL 20)
Mechanical engineering (SL 6)
Nomenclature, symbols and abbreviations (SL 29)
Non-ferrous metals (SL 19)
Nuclear energy (SL 36) ,
Packaging and containers (SL 15)
Paints, varnishes, paint ingredients and colours for paints (SL 9)
Personal safety equipment (SL 30)
Petroleum industry (SL 38)
. Printing and statnonery, paper and board (SL 22)
Road engineering (SL 32)
Shipbuilding (SL 40)
Textiles and clothing (SL 33)
Welding (SL 7)

" Applications should be addressed to:
BRITISH STANDARDS INSTITUTION
Sales Branch Telephone: 01-278 2161 - :
Newton House, 101/113 Pentonville Rd,, London, N.t =~ " 77—
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BRITISH STANDARDS INSTITUTION

The British Standards Institution was founded in 1901
and incorporated by Royal Charter in 1929, |

‘The principal objec'ts of the Institution as set out in
the charter are to co-ordinate the efforts of producers
and users for the impro’vemenf, standardization and .
simplification of engineering and industrial materials;
to simplify production and distributiop§ to eliminate
the waste of time and material invoﬁéd in the pro-
duction of an unnecessary variety of patterns and sizes

of articles for one and the same purpose; to set up
standards of quality and dimensions, and to promote
the general adoption of British Standards.

In carrying out its work the Institution endeavours
to ensure adequate representation of all viewpoints.
Before embarking on any project it must be satisfied
that there is a strong body of opinion in favour of
proceeding and that there is a recognized hieed to bemet.

The Institution is a non-profit-making concern. It |
is financed by subscriptions from firms, trade as<o-
ciations, professional institutions an§ -other bodies
interested in its work, by a Government grant and by
the sale of its publications. The demands on the
services of the Institution are steadily increasing and
can only be met if cbntinuing and increased financial
support is provided. R

Membership of the Institution is open to British
subjects, compahies, technical and trade associations,
and local and public authorities.
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AMD 409

t

Amendment Slip No. 1, published 26 January, 1970
to B.S. 476 : Part 1 : 1953
Fire tests on building materials and structures

NOTE. B.S. 476, ‘Fire tests on building materials and structures’, Part 4, ‘Non-combustibility
test for materials’, now published, supersedes some of the material in this standard, Thi¢
Amendment deletes that material. . :

Deletion B

Foreword .
Combustibility, Delete this clause. ' . l |
Alterations to the standard. Delete the third paragraph of this clause, fromIn
the combustibility test,’ to ‘the pilot flame.’. 7 !
Section One, Combustibility test of materials

Clauses 2, 3 and 4. Delete these clauses. .
Fig. 2. Apparatus for combustibility test, Delete this figure.

[ N
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AMD 686
Amendment Slip No. 2, publisbed 18 February,- 1971
to B.S. 476 : Part1 : 1953 _
Fire tests on building materials and structures R

NOTE. B.S. 476, 'Fire tests on building materials and structures’, Part 7, ‘Surfaoe spread of

flame tests for materials’, now published, supersedes some of the materml in this standard,
This Amendment deletes that material. .

Deletion

[ ———

Foreword (as amended by Amendment No.1)

Surface spread of flame. Delete this paragraph.
Alterations to the standard. Delete the fourth and seventh paragraphs.

Section two. Surface spread of flame test for materials

Delete the section heading.

Clguses 5, 6, 7 and 8. Delete these clauses,

Appendix. Apparatus for preliminary surface spread of flame test
Delete this Appendix.

Figs. 3, 4 and 5. Delete these figures.
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