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Summary

At the request of the ?dinistry of Education an investigation has
been made of tho fire hazards in multi-storey schools hava.ng externat
\"lul s f'aced with combustible mr.terLa.L, such as "Holoplast". 'rhe
primary consideration, namely vhether- the use af such materials wou Ld
af'f'ec't escape from a building involved in fire, was examined by
comparative tests on models using noncombustible and combustible
external walls. 'l'he exposure hazard with external waLl,a of Holoplast
was also investigated.. ,
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THE ~'IRE HAZARD OP OOi;03USTIBLE EX1'ERNAL -,I.i>LLS - I. HOLOailSl'

by

L. A. Ashton and D, Hi.r-d

J!1troduction

'.rhe 1!inistry of Educr.tion Building Bulletin No, 7, -Pire and t;le
Design of Schools, recommends that, for bua Idfngs of more thfm one
storey, the external Halls shall be of non-combustible materials.
This provision conforms to tho regulations for buildings generally in
this country, which are given statutory force in the Model ~Jelrn,s of
the Ministry of, Housing end Local Govomme:nt.

A request was received from the Ministry of Educr.tion for an
investigation to be made into the hazard entailed in the use of one
type of combustible external cladding for multi-storey schools, The
requirements for a combustible external wal.L, apart from fire-resistance,
are that, in the event of a fire on one of the 10'101' stories of the
building, flomes issuing from a wandov would be spread neither vertically
nor laterally over the surface of the \idl to communicate the fiI-e
through wi.ndows to parts of the building which would not have been
c.ffeeted if the walls wer'e non-combustible. Such by-passing of fire­
resisting floors and walls might occur rapidly and endanger escape,
The exposur-e hazaz-dd.nhcrorrt ylith combustible ext.or-nuL walls can, with
knowledge of the 'properties of the materials used, be minimized by
proper siting'of the buildings.

It vms considered thc.t if the haaard of spread of f'Lame with a
given combustible cladding were not significantly greater than that
with 0. llon-combustible cladding and if the minimum permissible
separation for such combustible buildings to eliminate the exposure
haaard were determined, then the major objections to its use would be
overcome, '1'his note describes the comparative tests devised to assess
the flame spread hazard of the cladding in question and includes an
8stimate of, the exposure hazards which its use would introduce,

V~-ciJ2!;ion'of the, cladding

!hJ.ol}le.st j.s c. }aper-b2.sed phenof.-f'orma.Idchyde laminate of
·;(:1]\110.1' 2o.('m (see j}ig. 1). It is produced for wal.Ls and f:K\.r-citions
,'L ,3 ft. x J"ft, panels of different thicknesses, in which the vebs fanni."'Jg
-:,!,,, bound ar-te s of the cells ar'e p:::rallol -GO the longer edges. It
\,)ff'ers advantages as an exterior cLadda.ng for multi-storey schools
~nil '!':is. alre2.dy been used for single-storey scl1001s,;ihen used for
8:cterior vlalls the Holoplast panels are 111/16 in. thielc c,nd rre filled
rrith Fyrok, a cemcntitious ~tcrial containing exfoliated vermiculite,
and mey have asbestos paper incorporated in the faces of the flanges
for fire-retcrdant purposes. The cladding woul.d thus be l£.rgely
n o nccmbus'td.bke but the arr-angement of the materials ,would bring :it
into the category of "extemr.lly combustible". Two other fire
characteristics of the clQdding have been determined:-

•

(1 ) ~~e-resistance. ,A partition of FYrok-filled Holoplast
satisfied the requirements for one hour ~i~e resistance
when tested in accordance vlith B.S. 476 l1) •

Surf"-Ce sprec.d of flame. In the stnndard test of
B.S. 476 samples of the clo.dding incorporating c.sbestos
in the faces were classified as surfaces of very low
f'Lame spread,( 2) •
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,



-2-

"'he results of the spread of flame tests wer-e not consader-ed to
be valid for indicating the hazard of flame prop~gation on external
surfaces since the conditions woul.d be more severe when the cIadda.ng
was exposed to flames issuing from a window. ~ull-scale tests to
demonstrate the hazards would heve been prohibitive in cost and v~th

no standard test available it was necessary to devise ad hoc tests by
means of models. .~.---

The model tests

A ccnsader-ab'te amount cf r-esecr-ch has been d one at the l!'ire
Research Station using mode..s (:) on the development of fire in a
standard room having dimensions :>f 18 ft. x 12 ft. x 9 ft. high.
Correlation has been obbaf.ned betlfeen the conditions in a full-size
room and models of 1/10, 1/5 and /2 linear dimensions, in particular
it has been possible to construct models such that the flame
temperatures were of the acme order for all scales.

It Vias proposed to carry out tests on 1/10 and 1/5 scale models
in the first instance, comparing the behaviour of Holoplast exterior
cladtlirig with that of a noncombustible wall. The ar-rangemerrt of the
wodels for the first tests with the corresponding full-scale dimensions
is shown in l"ig. 2. The room was provided with an unglazed opening to
represent a window 10 ft. x Sft. centrally placed in one of the longer
walls; '~n the opposite Viall was a door. opening 6 ft. 6 in. x 2 ft. 9 in.
The material representing the cladding under test vas mounted on the
mndo.. face of 'the room to represent a wall about 40 ft. high and
\1ithout openings other than that in the room. The room was lined and
furnished so that the fire load in each experiment was approximatieIy
40,000 B.Th.U/ft2, ensuring that the cladding was exposed to' flames
from the window for some 10 minutes. .

A comparison of the effect of flame on combus'ti.bke and noncombustible
external walls was obtained from the models. in' three IIOYS: (1) by
making a photographic record from the time when flame began to issue
from the window, (2) by measuring the affected area of the I"/alls after
the flame had died down ('chis was made practicable for the noncombustible
"toll by coa'dng it vlith " temperature sensitive·'p@.nt which exhibited
8. colour change on the ar-ea covered by flame), (3) by measuring
radiation from the flames at the positions'showu in Fig. 2.

. . A tes'i; of gr~c_te:r severity waa added to' 'the first series using
"/S 'scale models Vlith the same two types' of cladding, in whi ch t\lO

rooms with their external wal.Ls and windows Here p'Laced o.t right angLea
";0 one another, representing the rc-cntrcnt corner of a building.
}<';;'r·.os ••ero started in both rooms so that the conditions produced on
':;!:-2 external wal.Ls were more hazardous- than those Vii th a .single I"~ndor:.

Re~ults of tests

(1 ) Single room

There was' no l/l.terai spread of flame on the Holoplast and the
amount of flaming VIas of the same order as on the' noncombustible
claddings.· .

The Holoplast wcs hellvily' damaged in an aren just above- the
window and the surt'sce oiler this was .blistered· where the flames had
been in contact. These observations ere ni6;strat'ed in the .pho'togrnpha,
J?lates 1 and 2, of' the 1/5 scrd.e.mcde.Ia during and after test, and are
confirmed by the dkgram.s of f'Lame conto.ct, i'ig. 3 and by the radio.tion
records in ~'ig. 4, which show tho.t the contribution from the burning
Holoplast \las negligible. Similcx results were obtained in the tests
on the 1/10 scale models.

•
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Re-entrant corner, -
:l'he photog~aphs, Plato 3, showing the flames during the test and

the subsequent aestruction pattern on the Holoplast, give a clear
indication tha~ the greater intensity of exposure did not·inc.ease
appreciabJ,y the. hazard to the building from the flames.

The exposure hazard

A building having walls which are externall,y combustible may be
in danger of' ignition when exposed to radiation :from a neighbouring
burning building unless adequate separation of the two bU:J.ldings has
been allowed. The severity of the hazard depends on the ease with
which the combustible wall can be ignited and on the size and siting
of the buildings.

The intensities of radiation at different distances from burning
buildings gf v~ous sizes have been calculated and are published
elsewhere \4, 5). The minimum intensity of radiant heat required to
ignite the type of Holoplast used in these experiments in conjunction
wi th a small pilot flame on the surface to sdmul.aee the conditions
present with burning brands, was determined by the method developed
at the Fire Research Station (6). This minimum intensity was found to
be Q. 91. callcm2I sec.

The m1n~mum separation of a Holoplast-olad building from
neighbouring buildings for the exposure hazard to be negligible is given
in 1"ig. 5 in terms of the length and height of' the exposine bud.Ldf.ng
and the percentage of window openings. These calculations assume the
window operungs to be evenly distributed over the facade' of the
building and all to be involved in fire at the same time.

Since a lower intensity of radiation is required to ignite timber
than Holoplast, any timber in \nndow frames or doors in the exposed
l?uilding might be ignited at separations considered safe for the
holoplast cladding. This reservation, however, applies also ·~o

buildingc ,ath noncombustible walls.

Conclusions

The ad hoc tests described in this note indicate that external
walls of Holopla~t, which is classified aa having a aurf'nce of very
l0~ flame spread, are unlikely to present a greater fire risk in multi­
3t.Ol':'''OY buildings than noncombustible walls, if due 'attention is paid
':0 siting the buildings i,l relation to t;·.eir neighbours to reduce the
exposure hazard.· Lateral spread of flame from a vd.ndow over the
surface of Holcplast did not occur in the model tests and simila:r
behaviour in fires in actual buildings is to be cxpected. In the
importo.nt aspects of the verticul f Lame spread and the ra.diation
from the f'Lomes Holoplast compared favourably ,n:ch noncombustible
vw.lls in the model tests and similar results should be obtained on
full-sco.le.
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(0) During test

(b) After test

PLATE. l. -INCOMBUSTIBLE PANEL



(0) During test
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(b) After test

PLATE.2. HOLOPLAST. PANEL

,



•

,

•

(a) During test

(bl After test

PLATE.3. HOLOPLAST CORNER
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