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THE FIRE PROPAGATI ON TEST AS A MEASURE OF FIRE SPREAD .

CORRELATION WI TH FULL SCALE FI RES IN CORRIDORS

by

H. L. Ma l hotra, W. A. Morris and J. S. Hopkinson

I NTRODUCTI ON

Corridors an d other circulation areas in a bui lding provide a means fo r

the escape of people in case of a f ire . It is important that materials used

in t heir const ruction, particular ly the exposed lining surfaces should not

assi st a fire t o spread an d hinder t he evacuation of t he occupants. For this

reas on the regulat ing authorities place great emphasis on the control of

linings i n t hes e areas.

When the Building Regul a t i ons were being f or mul at ed an examination was

made of the test methods avai lable at that t i me whi ch could be used f or

pur poses of control. The two appropriate t es t s specified in B.S. 4762 were

t hose f or Non-Combustibility and Surface Spread of Flame . Whilst maximum

safety i n the circulation areas could be provided by banning the use of

combustibl e mater ials al together there were grounds f or avo iding such severe

r es t r i c t i ons . An examination of r e sul t s of the Surface Spread of Flame t es t

howeve r , showed that t he best pe rformance in this test , (Class 1) could be

achieved by a wide variety of combustible materials capable of making di f fe r i ng
•

contr ibut ions t o the growth of a f i r e . This test alone therefore could not

be regarded as s uitable for assessing l ini ng materials . In order to exclude

material s a t the l ower end of t he Class 1 range , a semi - f Unc t ional specifica­

tion had t herefore been devi se d , whi ch controlled either the combustible

cont en t or i t s availability to a f i re . To meet this specification the material

i s r equired to be Clas s 1 s tandard in the ' Sur f a ce Spread of Fl ame' test and

to consist of EITHER ~ non-combustible substrate with an exposed combustible

f inish not exceeding 0.8 mm in thickness ; OR a combustible substrate covered

on t he exposed surface with a non- combus t i bl e skin of not l es s than 3 mm

t hicknes s . Mat eri als meeting either of these specifications were designated

Class 0 III Engl and and Wales ; (Class A in Scotlan d) .

Whi lst this presented a solution to the safety problem, it also produced

anomalies by prohibiting the us e of some otherwise acceptable products such as

wood wool/ cement s labs and mineral f ibre boards , which f aile d to meet the

s pecifi cation par t of the requirement but were known f rom experience to be as

good in pr act i ce as some of the others qualifying as Class '0 '.
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Fire Propagation Tes t

In 1968 the Fire Propagat i on Test (B . S.476 : Par t 6) was issued as a

Br itish St an dard and on t he evidence of its ab i lity t o discriminate amongst

Cl as s 1 products (F.R . Technical Paper No. 25)3 it was considered t ha t this

test could be used to speci fy materials equivalent t o Class 0 on the basis

of their performance in t he test above , and wi t hout the r es t r i ct i on of the

physical specification. When the Mi ni s t r y of Housi ng and Local Government

(now part of the Department of t he Environment ) proposed t he use of the test

for t hi s purpose, doubts were expressed as to its ability to deal with l i ni ngs

of all types . The basic work in the past whi ch studied f i r e growth in

buildi ngs had been concer ned with cellulosic products . The advent of plastics

f or use in buil dings, particularly those of thermoplastic nature was considered

to create situations which may not be t ruly assessed by this test. It was

therefore f el t that some f urt her evidence was required t o confirm the ability

of the Fi r e Propagation Tes t to predict the growth of fi re in buildings , more

particularly i n escape routes .

Corridor Tes t s

A series of tests was therefore carried out in a structure consisting of

a room with an attached cor r i dor constructed from aerated concrete slabs ,

the wal ls and ceilings of which were l ined with selected materials whos e "

per fo rmance on the Fi r e Propagat i on Tes t had been determined .

The test set-up consisted of a 2.8 x 3 m room having a 2.5 m high"x

0 .7 m wide opening in one wall connected to a13 m l ong cor r i dor (Fig; 1) .

The corridor was 1.2 m wi de x 2.5 m high and was cl os ed at one end . "The wal l s

and the ceiling of the corridor wer e l i ned wi t h the materials under test and

the fire conditions were provided by a timber cr i b in the middle "of t he room ,

representing a fi r e l oad density of 15 kg/m2• The crib was so designed that

after abo ut 4 or 5 minutes there was a r api d rise in the temperature "of the

hot gases emitted from the doorway onto the corridor, reaching a peak of

nearly 900
0C.

During a preliminary run without lini ngs after about 10 minutes

the gas temperature close to the ce i ling halfway down the corridor was about

500
0C

. After 15 minutes the f i r e intensity was considerably reduced and by

20 minutes the crib was vi r t ual l y consumed .

Test Pr ogramme

I n al l, s i x tests were performed on four different types of linings ,

as l i s t ed in Tabl e 1.
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Tabl e 1. Types of l i ni ng systems used 1n t ests

Sys t em Surf acing mat er ial ThicJ. Substrat e Adhes i ve No .of
nes s tests

...
1 Pl as t er board 9 mm concr ete - 1

•
2 Expanded Polys t yrene 9 mm aSbestos/cement ¥VA based 2

St andard Grade wall board ( 6 mm) continuous
adhesive film

3 Expanded Pol ys t yr ene 9 mm asbestos/ l atex based 1
Standard Grade cel l ul os e board cont i nuous

(3 mm) adhesive film
...

4 Hardboard 3 mm concrete - 2

...
f ixed directly t o the cor r i dor sur f aces

The l ining material s were sel ec t ed t o provide a r ange of per fo r mances
i n t he Fire Propagat i on Tes t as s hown i n Tabl e 2 bel ow ; a t the safer. end of
t he range a t radi tional ( Class 0) material and a plastic l i ning sys t em wi th
a con t inuous adhes ive fi l m wer e i ncluded .

,

Table 2 . Perf ormance of linings 1n the Fi r e Pr opaga t i on Tes t

Li ni ng system Sub-Index 11 I ndex I

Plasterboard (9 mm) 5.7 9 . 7

(system 2 1)
... ...

Expanded Polys t yrene • Table 5 .5 7.9 -1n

Expanded Pol ys t yrene (system 3 in Tabl e 1) 10.3 19 . 4

Hardboard ( 3 mm) 15.6 35 . 6

...
mean of two separa t e tests

Index I i s the aggr egate i ndex, derived i n accor dan ce with t he met hod
speci f ied in B.S. 476 : Part 6 and sub- index i

1
is t he componen t obtained

during the firs t 3 minutes of the t est. The proposed specif i cat i on for
Class 0 materials limits t he value of the t wo indi ces (i. e . I / i 1) to 12/ 6.
I t i s seen from Table 2 t hat lining sys t ems 1 and 2 would qual i fy f or t his
purpose .

Tes t r esult s and dis cussion

The tes t r esul t s are s ummarized in Table 3 and pho tographs t aken dur ing

the course of t he tests are s hown in Pla t es 1 to 6.

- 3 -



Table 30 Performance of l i nings in cor r i dor t es t

"

Timing of mai n development -- -
Lining s t ages (min sec) Additional observationsMat erial Heavy FlamesLi ght bl ack intosmoke smoke cor r i dor

Plas t erboard 1. 30 5000 10.45 Li ning in vicinity of door damaged ,
(System 1) smal l area f ell from cei ling at

21 minutes an d f l amed f or f ew
" seconds on the fl ooro No flame

s pr ea do

*Expanded 1030 4 000 6 030 No f l ame spr ead on lining .
Polys tyrene
( System 2)

Expan ded 1030 4000 6.00 I gni t i on of l i ning oppos i te doorway
Polystyrene at 8 minutes f ollowed by slow flame
( Sys t em 3) s pread towar ds exi t of cor ridor

t r avel l i ng about 6 m i n the"next
6 minuteso

-
Hardboard 2015 6 030 8 . 10 Wi t hi n 1 minute of fl ames emerging
(Sys tem 4) f r om t he doorway t he flames had

s pr ead t he f ul l l engt h of the
corr i dor , t he cor r i dor being
f i l l ed with fl ames from floor to
cei ling .

*Sl i ght f laming near door , ceiling l ining compl et el y damaged , wall
lini ng onl y partially damaged .
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The design of t he experiment was s uch that smoke emitted f r om the

cr ib f ire s t ratified in the corridor forming a 1. 5 m t hick layer at

the f ire chamber end and thinning to l es s than 1.0 m at the exi t end.

The appearance of fl ames f r om t he r oom opening varied from about 6 ­

10 minutes in various tests and whilst the ceil ing linings had been

• exposed t o high gas temperatures pri or to this time, the wall temperatures

were l ow below about mid-height.

The plasterboard lining ( sys t em 1) and the expan ded polys tyrene l i ni ng

attached t o aSbes t os/ cement wal l board (sys t em 2) i gni t ed onl y local l y near

the door openi ng after t he emis s ion of f l ames , and t he fl aming di d not

spread ei t her along t he ceil i ng or t he wall s. In the case of t he expanded

polystyrene tiles attached t o asbestos/cellulose board (sys tem 3) ; af ter

the emission of f l ames, wal l surfaces ad jacent to the opening and f acing it

were ignited, f lame spread occur r i ng along the t op portion of the wal ls . The

spread of fl ame was slow (approximately 1 m/mi n) and the i gni ted tiles were

soon consumed, resulting in a narrow flame f r ont travell ing t owards t he open

corridor end, r ather than the whole wall surface f laming at t he s ame t ime .

At the end of t his test it was observed t hat the l ower part s of the wall were

r ela t i vely undamaged, melted and burnt mat erial f orming a t r iangular wedge

having i t s maxi mum depth adj acent to t he doorway.

The un treated hardboard lining i gni ted soon aft er 8 min 10 se c i n the

f i r s t test when the fl ames were emi t t ed from t he r oom , fl aming spread very

quickly ( in abou t 45 sec ) to t he end of the corri dor i nvolving t he whol e of

the expos ed surface. In the se con d t est s i mil ar behaviour was observed, t he

rapid fl ame spread occur ring a l i t tle l at er . The i ntens i t y of flaming was

hi gh ahd the i gni t ed l ining was quenched wi t h a wat er hose to pr event damage

t o the corridor.

CONCLUSI ON

The purpos e of the l imited series of tests des cribed i n thi s r eport was

to demonstr ate t he ability of t he Fire Propagat i on Tes t t o gr a de di f fe ren t

mater ials in t heir cor r ect or der of performan ce in an ac tual f ire si t uation,

and to show that a fire propagation i ndex of 12/6 or under cor responds i n

general t o the safet y s t andards associated with t he current Cl as s 0

speci f icat ion . Thi s cor rel ation was succes s fu l l y establ i shed.

The t ests WERE NOT des i gned t o show t he s uperior ity or othe r wi s e of

plastics over cel l ulos ic products , t he materials us ed being chosen s olely on
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the grounds of thei r fir e propagati on index . NOR do the t es t s permi t .t he·

i nference that l i ni ngs of expanded polystyrene sys tems wil l be acceptable f or

use on escape r out e s . I t has been shown el sewhere4 that t he behaviour of

expande d polystyr ene depends markedly on the metho d of f ixi ng and decorat i on ,

which cannot easi ly be cont ro l led i n practice . Moreover , materials need to

be exami ned f or t hei r smoke-pr oduc i ng pr operti es when i n tended f or us e on

escape routes .
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GE NE RAL VIEW OF TEST CORRIDOR
PLATE 1

TIM BE R CRIB SHOR T LY AFTER IGNITION
PLATE 2



a) 3 min

,
•

b ) 12 min

l
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•

c) at end of test

PLASTER BOARD LH'rING (SYSTE M 1)
PLA TE 3



a) 3 min b) 12 min

•

•

.
c)at end of test

EXP ANDE D POLYSTYRENE LINING (SYSTEM 2)
PLATE 4
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a) 3 m in b) 12 min
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c ) at end of test

EXPANDED POLYSTYRENE LINING (SYSTEM 3 )

PLATE 5
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a) 5 min b) 7 min

•

•

•

c) 7 min 30 sec

HARD BOARD LINING

PLATE 6

b) 8 min
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