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THE FIRE HAZARD OF COMBUSTIELE EXWERVAL WALLS - I, HCLOFLASY

by

L. A, Ashton and D, Hird

Summary

At the request of the Ministry of Education an investigation has
been made of the fire hazards in multi-storey schools heving external
wells foced with combustible moterial, such as “"Holoplast". The
primary consideration, namely whether the use of such mzterials would
wilect escape from s building involved in fire, was exomined by
comparative tests on models using noncombustible and combustible
external walls, The exposuré hazard with external walls of Holoplast
wes also investigated,
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THE FIRE HAZARD OF CGHBUSTIBLE EXTFRWAL WALLS - I. HOLOPLASY

by
L., A, Ashton anmd D, Hird

Introduction

The Ministry of Education Building Bulletin Wo, 7, Fire and the
Pesign of Schools, recommends that, for buildings of mors than one
storey, the external walls shall be of non-combustible materials,
This provision conforms to the repulations for buildings generally in
this country, which are given statutory force in the Model Byvelaws of
the Ministry of Housing end Local Govermment.

A request was received from the Ministry of Educstion for an
investigation to be made into the hazsrd entoailed in the use of one
type of combustible external cladding for multi-storey schools., The
requircments for o combustible external wall, apart from fire-resistance,
are that, in the event of 2 fire on one of th° lovier stories of the
building, flames issuing from a window would be spread neither vertically
nor laterally over the surface of the wzll to communicate the fire
through windows to parts of the building which would not have been
affected if the walls were non-combustible, Such by-passing of fire-
resisting floors znd walls might occur rapidly and cndanger escape.
The exposure hazard inhcrent with combustible external walls can, with
knowledge of the properties of thc moterials used, be minimized by
prover siting-of the buildings. —

It wes considered thot if ths hazard of spread of flame with a
given combustible cladding were not 51gn1flcant1y greater than that
with o non-combustible cladding ond if the minimum permissible
: separatlon for such combustible bulldlngs to eliminate the exposure
hazard were determined, then the major objections to its use would be
overcome, -This note describes the comparative tests devised to assess
the flame spread hazard of the cladding in question and includes an
astimate of the exposure hozards which its use would introduce,

U05301pt10ﬁ -of the. claddlng

”ﬁ¢oojebi is & .ooper-based phenol-formaldehyde laminate of
sellulor foom (see Mg, 1). It is produced for walls and portitions
an 8 f%, x 4 ft, panels of different thicinesses, in which the wshs faming
ihe houndaries of the cells are porallel to the longer edges. It
of{ers advanteges as an exterior cladding for mulii-storsy schools
ard bas alresdy been used for slngle—store{ schools, “/nen used for
exterlor walls the Holoplast penels are 11 /16 in, thick ond ere filled
with Pyrok, a cementitious material containing exfoliated vermiculite,
and mey have asbestos paper incorporated in the faces of the flanges
for fire-retardont purposes. The cladding would thus be lergely
;uoncombustible but the arrangement of the materials would bring it
" into the tegoxy of "externally combustible"”., Two other fire
ch&racterlstlcs of the clnddlng have been determined:-

(1) Fire-r651stance . A partition of Pyrok-filled Holoplast
- patisfied the requirements for one hour fire resistance
when tested in accordance with B.S, 476

(2) Surface spread of fMome, In the standard test of
" B.S, 476 semples of the cloedding incorporating asbestos
in the foces were classified cos surches of very low
flame spread (2)
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‘he results of the spread of flame tests were not considered to
be valid for indicating the hazard of Tlame propegation on external
surfaces since the conditions would be more severe when the cladding
was exposed to flames issuing from a window, Iull-scale tests to
demonstrate the hazsrds would heve been prohibitive in cost and with
no standard test available it was necessary to devise ad hoc tests by
means of models,

The model tests

. A considerabls amount cf research has been done at the Iire
Research Station using molelg (3) on the development of fire in a
standard room having dimensicns o 18 £, x 12 £+, x 9 £t. high,
Correlation hes been obtained betfeen the conditicns in a full-size
room and models cof 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 same order for all scales,

‘It was proposed to carry out tests on 1/’10 and 1/ﬁ scale models
in the first instance, compering the behaviour of Holoplast exterior
cladding with that of a noncombustible wall, f%he arrengement of the
models for the first tests with the corresponding full-scale dimensions
is shown in Fig, 2, The room was provided with an unglazed opening to
represent a window 10 ft, x 5 ft, centrally placed in one of the longer
walls, 'In the opposite wall was a door opening 6 £t, 6 in, x 2 £t, 9 in,
The material representlng the cladding under test was mounted on the
vindow fece of the room to represent a wall about 40 £t, high and
without openings other than that in the room, The room was lined and
furnished so that the fire load in each experiment was approximately
40,000 B,Th.U/ft¢, ensuring that the cladding vas exposed to flames
from the window for some 10 minutes.

A comparison of the e?f ect of ﬁlame on combustible and noncombustlble
external walls was obtained from the models.in three ways: (1) by
making a photographic record from the time when {lame began to issue
from the window, (2) by measuring the affected area of the walls after
the flame had died dovm {this was made procticable for the noncombustible
well by coating it with o temperoture sensitive paint which exhibited
o colour change on the area covered by flame), (3) by measuring
radiation from the flames ot the positions showa in Fig. 2.

A test of grester severity was added to the °1rst series using
1/5 scale models with the seme two types of cladding, in which two
rocms with their external walls and- windows were placed at right angles
4o one another, representing the re-entront corner of a building,
Tres were started in both rooms so that the conditions produced on
tha external walls were more hazardous- than those with a single windovw,

Results of tests

(1) Siégle room

There wos no 1atera1 spread of flame on the Holoplast and the
emount of flaming was of the same order as on the noncombustible
claddings, : : :

The Holoplast wes heavily damaged in an area Just aebove: the
window and the surisce over this wes blistered. where the flemes hed
been in contact. These observatlons sre illdstrated in the photographs,
Plotes 1 and 2, of the 1/5 scole models during and after test, and are
confirmed by the dicgroms of flame contact, Fig. 3 and by thc radiation
records in #ig, 4, which show that the contribution from the burning
Holoplast was negligible., Similer results were obtained in the tests
on the 1/10 scale models.



(2) Re-entrani corner

The photographs, Plate 3, showing the flames during the test and
the subsequent destruction patiern on the Holoplast, give a clear
indication that. the greater intensity of exposure did not increass
appreciably the hazerd to the building from the flames.

The exposure hazard

A building having walls which are externally combustible may be
in danger of ignition when exposed to radiation from a neighbouring
burning building unless adequate separation of the two buildings 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 ?f vagious sizes have been calculated and are published
elsewhere 5 The minimum intensity of radiant heat required to
ignite the type of Holoplast used in these experiments in conjunction
with a small pilot flame on the surface to simulate the conditions
present with burning brands, was determined by the method developed
at the Fire Regearch Station (6), This minimum intensity was found fo
be 0°9L cal/cm?/sec,

The minimum separation of a Holoplast-clad building from
neighbouring buildings for the exposure hazard to be negligible is given
in Fig, 5 in terms of the length and height of the exposing building
and the percentsge of window openings., These calculations assune the
window openings 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 window frames or doors in the exposed
building might be ignited at separations considered safe for the
foloplast cladding, This reservation, however, applies also to
buildings with noncombustible walls,

Conclusions

The ad hoc tests described in this note indicate that external
walls of Holoplast, which is classified ns having a surface of very
low flame spread, are unlikely to present a greatsr fire risk in multi-
storey buildings then noncombustible walls, if due -attention is paid
*to siting the buildings i1 relation to tieir nelghbours to reduce the
sxposure hagard, Lateral spread of flame from a window over the
surface of Holcplast did not occur in the model tests and similer
behaviour in fires in actual buildings is to be expected, In the
important aspects of the vertical flome spread and the redistion
from the flomes Holoplast compared favourebly with noncombustible
walls in the model tests and similar results should be obtained on
full-scale,
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All the dimensions shown are full scale and the tests were carried out with these
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SCHEMATIC DIAGRAM OF EXPERIMENTAL
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FIG. 3. SPREAD OF FLAME ON HOLOPLAST AND INCOMBUSTIBLE PANELS.
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(a) During test

(b) After test

-INCOMBUSTIBLE PANEL

PLATE.



(a) During test

{b) After test

HOLOPLAST  PANEL:

PLATE.2.



(b) After test

PLATE.3. HOLOPLAST CORNER
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