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Present-day test procedure to determines the behaviour of building
naterisls snd structures under {ire conditions is described and defined
in British Standard 476 vhich seels to provide standards whereby old
cnd new meterials and methods of construction mey be acecepted or
rejected on definite grounds by precepting cuthorities for their fitness
or otiaerwise for the purpose in view,

"his Standard describes several tests only four of which need
concern us here, These are the tests for incombustibility, non-
inflammability and surface spread of flome which appiy to building
materials and the test for fire-resistance which refers to building
structures,

It is of interest {o excwnine the purpose of each of these tests,
- 3 - I3 M . . P 9
so that its significaonce and opplication may be understood fully.,
P 5

incombustibility test

This test is intended simply to determine whether or not o material
will burn, and whether in consequence it cen add to the severity of a
building fire. In the words of the Standard “For building purposes
o material is sither cowbustible or incembmatible, ond it has been found
possible to plece it definitely in one closs or oxother by o simple

laborctory test on o specimen which is lorge enough to be representative."

Mon-inflammebility test

This test, which together with the surface spread of flome test,
applies only to combustible materials, is intended to weasure the
tendency of such moterials to flome when ignited, since this tendency
will, in certoin situations, produce from 7 smell source o fire which
ney become ropidly uncontrollcoble. While the tendency to inflame con
be raduced or suppressed by sultoble trectments, for exomple, fobrics
mey be impregneted by suitcbls solutions, such trectments do not
generally reduce the cmount of heat encrgy the material would contributbe
to o mojor fire in which it wos involved. fhe test providés for the
clessification of materials in one of three classes of veryving degrees
of inflemmability. :

Surface Spread of Fleme Test

This test was devised with the object of mensuring the relotive
ease with which flame could sprecd over the surfoce of combustible,
inflomaeble well ond cciling linings, since in so doing it might inchease
the spwed with which o fire could spresd throughout o building, thus
further endangering property cnd humen lifc, Prlmhrlly intended far
classifying linings used in corridors and escope routes, the test
enables such materials to be pleced in one of four*clesses. of flime
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spreed as hoving surfaccs of very low, low, medium or rapid swfoce
spread of {lame, It has been shown in subsequeént ilavestigations that
the test slso provides an indication of the relative ease with which a
material may be ignited from a smell source. ’

WMre-resistance tesEg

These tests are applicable only to representative elements of
building structure such as a wall, a flcer, a cclunn, = door or a
partition, and not to the component materiels individually, The British
gtandord defines fire-resistonce cs a 'relotive term used to designate
thet property by virtue of which an element of structure, &s & whole,
functions sotisfactorily for a specified psriod whilst subject to a
prescrived heat influsnce gn¢ lozd.™ The Yprescribed heot influence!
is provided by errenging that the exposed part of the element is hected
s0 that its temperaturs increeses in a standerd mammer intended to
represent the rise of tempercture in o major building fire c.fter the
initial ignition period has elepsed and the fire takes hold, The load,
which must be carried by o lotd-bercring element throughout the hecting
if it is Yo be regerded as "functioning satisfoctorily®, is equivalent
to one-and-o~half times the design load. Structures wnich cre used for
separating spaces end are therefore rcqu:.rec" to prevent the passcge of
fire Trom one space to emother, wmust fulfil conditions requiring
integrity and a specified ub&ﬂd‘rd of newt insulation also. The period
for which all these conditious sre requlred to be satisfied is one of
five Vgrading periods® ranging from 7 to 6 hours,

The spplication of the foregoing tests to fire conditions

Wnile it is generally an advantege that building materials should
be incombustible, so that they are not only incopeble of being ignited
vy chalce sources of fire but in the extreme do not contribute to the
suverity of e lergs fire, to require incombustibility in o1l meterials
would be not only very restrictive but would be unreasonsbly severse ia
meny applicotions, In such cases it is of'ten sufficient to require thot
meteriels are not reedily ignitable, ond if ignited, that their {tendency
{0 inflame is limited so that other adjecent meterials may not be
repidly involved before first~ald fire sppliences con be used to quell
wnat would ctherwise be e small fire., The resulis of the Surface Spresd
of Flame Test and the Hon-inflamiaebility test mey be used to assess ease
of ignition and intflaminebility, respectively, Once material has been
ignited, and wall and Culllﬂg llnings have become involved, it is then-
essential to ensure that the spread of fleme aloag their surfaces should
be as slow and limited as possible, so that personal escape may be
effected and larger fire~fighting resources brought into action before
the fire assumes mejor proportions, It is here that the results of the
Surface Spread of flome Test ere of importance in selecting the surfeoces
vhich will give this advantege, particulerly in corridors and escape
routes, Recent work has shovm that in rooms and other restricted places,
where e fire has gained a considerable hold; for example, where internal
furnishings are ablaeze, the importance of a high perflormance classili-
cation in the surface spread of Ilame test is 1805 importent than the
proportion of incombustible material in the wall and ceiling linings
in determining the time at which the whole compertrert will be involved
in fire, 'hus an incombustible lining mey delsr ine "flash over" by a
much longer period than the combustible lining treated to provide a
much reduced surfece sprezd of flame, the latter material behaving
1ittle better in this respect than the untreeted material, slthough
it served its purpose for a briel period in resistirg the initial ignition.

Once the "flash over® has occurred and the whole compartment is
invelved, it remains for the structure of compartment to contain the
fire, each element of structure providing that measure of fire-resistance
necessary to prevent penetration or collapse during .the prescribed period.
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