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CHAPTER V.
FIREPROOF STRUCTURES
.

The construction

of buildings

entirely fireproof and uninflammable

has long been a favourite idea, and one on which no small amount
of thought and money have been expended , but unfortunately with
anything but satisfactory results . So far as practice and experience
have hitherto taught us, no safety from the destructive ravages of fire
has been or can be obtained by the use of the most uninflammable
materials for building purposes, unless some other modes of em¬
ploying them be adopted than those hitherto used . Most of
the tremendous and disastrous conflagrations of late years have
either originated in or extended to these so-called ‘ fireproof ’
structures ; and as in these the most valuable goods and materials
have been stored, on account of the assumed security afforded
thereby , the losses have been correspondingly heavy.
In most of the large London fires which have occurred of late
years in these so-called ‘ fireproof ’ buildings , it has generally been
found that , when once the fire has got hold, it is a waste of power
to attempt to save the premises in which the fire broke out, and
the exertions of the men have consequently been found to be better
employed in preventing the fire from spreading to the adjoiningpremises ; for we read that at the great fire in Gresham Street ,
‘ finding it a forlorn hope to save the principal buildings in which
the fire was raging , the efforts of the firemen were at length directed
to protect the surrounding property .’
When these buildings , even those the most scientifically and ex¬
pensively constructed , are, when on fire, once allowed to ‘ get out
of hand ,’ as it may be termed , their destruction and that of their
contents is inevitable . The stones crack and crumble with the
intense heat ; the iron beams push or pull everything down ; the
brick arches fall to pieces ; concrete is nowhere : thus , in practice ,
it is found that in a very short period , unless the most lavish supply
of water and powerful and efficient means of throwing it on the
burning materials are quickly and readily available at the earliest
moment the fire is discovered, the whole mass becomes a huge
undistinguishable heap of burning and smoking ruins .
These 6fireproof ’ buildings , as at present constructed , are inva¬
riably found, in case of catching fire, to ‘ hold ’ the fire, and by this
means render their total destruction , and that of their contents , a
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dead certainty ; and they are to all intents and purposes most
effective ‘ blast furnaces,’ whenever they , or rather their contents ,
unfortunately become ignited , the result being, as before described ,
the complete demolition of the structure and the entire destruction
of the contents .
It is worthy of remark that floorcloth factories — the inflam¬
mable character of whose contents is well known—are required to
be built of wood, as it is considered far better for the entire build¬
ing and contents originally ignited to be destroyed , than by making
them ‘fireproof,’ and of a nature calculated to hold the fire, to run
thereby the risk of burning a whole neighbourhood .
The desirability and importance of fireproof construction , espe¬
cially from a commercial point of view, cannot for a moment be
denied ; but a great desideratum , also in the usual parlance , ‘from
a commercial point of view,’ is that it should be ‘ cheap,’ whilst,
practically , it should, in addition , be possessed of those of being
thoroughly efficient and easily applicable to buildings of all kinds .
It may be laid down as an axiom, that no one substance in
nature is absolutely incombustible . The variation or difference
will be found in the degree, greater or less, belonging to each sub¬
stance ; and also in the circumstances under which it is placed , or
the position in which it is situated in a building on fire. A mate¬
rial which under one condition will be little injured by fire, will
under another be totally destroyed . It therefore becomes a point
to be carefully considered as to which is the proper position for,
and the proper condition under which, each or all materials used
in the construction of buildings should be employed .
The mode in which a building is constructed should be dependent
on the nature of the materials employed , if they are decided on in
the first instance , the effect produced on these materials by fire, or
the water employed to extinguish the fire, if it or its contents
should at any time become ignited , and the substances to be stored
therein . If, on the other hand , a mode or plan of construction be
decided upon, then the materials employed , their position in the
building , and their plan of application , should be guided thereby .
Iron , as at present applied , is found to bend and twist in a
most extraordinary manner when exposed to the action of fire ; and
it matters but little whether it be wrought or cast, both being sub¬
ject to the same operation ; but cast iron has the additional dis¬
advantage of being liable to crack and break , when exposed in a
heated state to the influence of a stream of cold water . These
peculiarities will show that their position in a building should be
such as to render the mischief caused by them as small as possible,
and prevent the additional damage from their expansion , contrac¬
tion , and twisting , increasing the loss caused by the fire itself .
Stone is peculiarly liable to split and fly when exposed to heat ;
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and this is not decreased, when it is in a heated state , by the access
of cold water .
The more combustible the character of the goods to be stowed
in a building , the more incombustible should be its construction ,
and the more homogeneous the character of the material employed.
It is advisable to avoid the use of iron columns, whether cast or
wrought , as supports in such a building ; and if brick is used, then
it should be of the best quality , and put together in the most sub¬
stantial manner . Stone is objectionable , unless coated with some
nonconducting material , which should be thick enough to with¬
stand a great degree of heat , and adhesive enough not to scale off
when exposed to it. Experience has shown that stone and cast
iron , unless protected by some incombustible substance , are not fit
for fireproof buildings —the stone splitting , cracking , and crum¬
bling under the combined action of beat and water , and the iron
expanding , twisting , melting , or cracking under the same circum¬
stances .
Brickwork , unless of very substantial character , stands but
little chance when exposed to the intense heat met with in large
fires. The mortar crumbles out , the walls bulge and crack, and
the material at present called brick , and used as such in London ,
crumbles to dust , and , as it were, melts away, infallibly bringing
down the best part of the structure in which this stuff is employed,
and exposed to the action of the fire.
Iron , whether wrought or cast, constantly melts when forming
parts of buildings destroyed by large conflagrations . In cases of
sugar-houses and warehouses this frequently happens , and in all
instances where iron has not been thus destroyed it has suffered
materially .
In the great fire at Gateshead in 1854, the bonded warehouse
which was so totally destroyed was considered to be a double fire¬
proof structure , being lined throughout with iron sheeting , and
supported on metal pillars and floors. The brickwork parted from
the sheeting by the heat and crumbled away, and nothing remained
hut the red -hot skeleton or shell of the building . A similar
appearance was presented by the carcases of those buildings which
were burnt out in the late fire in Southwark Street .
It has been suggested that staircases , to be fireproof, or at least
safe under the ordinary circumstances of fire, should be constructed
of stone, slate, or wood laid on a framework of wrought iron ; but
past and present experience prove the total inapplicability of such
a combination of materials for the purpose , and the suggestion
shows but little practical knowledge of the subject .
A more desirable and important point to be properly carried
out, and one deserving of no small amount of serious considera¬
tion , is the providing of separate and proper storehouses for the
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dangerous and inflammable materials now daily introduced in
large quantities by the requirements of manufactures or trade . It
is a question which should be speedily ventilated , and some reliable
means adopted by which the necessity of storing in the thickly
inhabited parts of the metropolis of saltpetre , sulphur , petroleum ,
jute , and other equally dangerous substances , should be done
away with, and thus remove the fearful risk we hourly run of the
repetition of another Tooley Street conflagration , and that too of
a far more serious and destructive character .
Hogsheads upon hogsheads of the petroleum , now become such
an extensive article of trade , may be found stored in some of the
most thickly populated parts of the metropolis , in positions where
the ignition of but a small portion must involve the burning of a
whole neighbourhood , and the destruction or endangering of human
life to an extent frightful to contemplate . The great petroleum
fire at Philadelphia is a sample of what may be expected
here from this cause if things remain as they are. There can be
no reason why such materials , possessing an inflammable character ,
should not be required to be kept to themselves , in positions and in
buildings solely laid out for the purpose ; so that in case of their
igniting , the mischief might be confined to the building and
locality where the fire originated .
Oils, spirits , and liquid materials of an inflammable nature
would be best stored in tanks below the surface of the ground , by
which means they would be prevented from running about the
neighbourhood in a stream of fire, as has so often happened in the
great conflagrations in the metropolis during the past few years.
A light building erected over these tanks would be all that is needed,
and in case of catching fire they would be down in a few moments ,
there being no body of material to hold the fire, and conduce thereby
to lighting the whole neighbourhood . Some position should be
chosen where there are no buildings in close proximity , and it
should be forbidden by law to erect any within a certain distance ;
so that if it be impossible to prevent them taking fire, it should
be at least possible to prevent the mischief extending to other
buildings .
The storing in large masses of such materials as are liable to
spontaneous combustion should be forbidden , and the premises in
which they are stored so arranged as to prevent this entirely .
When a large bulk of such substances is stored up , it becomes an
impossibility to find out what is taking place in the midst of the
mass ; and when the result does show itself, or it is found out,
the chances are that the fire has got such a hold as to render the
destruction of the materials and premises a pretty certain conse¬
quence .
The interior arrangement of a building has a great and impor -
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tant influence on the results of a fire, both as regards the contents
of the building and the building itself . Where a building is so
arranged that no means are afforded for restraining the pro¬
gress or extension of the fire from one portion of the materials
or the building to another , the effects are most serious. In
dwelling -houses the placing and arranging the opening of the
staircase has a great influence on the extent of the fire ; and
its usual action is that of a chimney shaft on a close fire, viz. to
increase its strength by the rapid current of air which it causes
when it unfortunately catches alight . When this happens , the
unfortunate building and its contents may be looked on as doomed,
experience having given such ample proofs of this being the case.
In constructing warehouses, the floors might be divided by strong
partition walls into numerous rooms, closed by double iron doors ;
and the floors constructed in such a manner that the flooding of
any one room should not damage the contents of another ; then
an outlet might be arranged so that a certain height of water
would cause it to act of itself, and permit its escape, thus prevent¬
ing its accumulation to an inconvenient extent . Each floor
should have water laid on, and cocks and short lengths of hose
attached to each at convenient parts of each room ; and the in¬
vention of Mr . Stewart Harrison would no doubt be found of
great utility when applied to these pipes. It would be desirable
to provide an independent means of access to each room or divi¬
sion on every floor, in addition to those communicating from
one to the other , by which access could be gained to each room
without passing through another . The doors between each room
or division might be so arranged as to show in the head office, or
that of the watchman , whether they were closed or open ; and
thus a ready check would he provided against workmen leaving
them open at the close of their work, when their doing so would
be objectionable , and also show that those who have to see every¬
thing left right have done their duty .
It has been proposed to leave openings in the roofs of such
buildings , which could be opened to let out the heated air and
smoke in the event of the building or any part of its contents
catching fire ; but however pretty and reasonable such a plan may
sound in theory , there can be little doubt but that in practice it
would ensure and quickly carry out the complete destruction of
the building and its contents . Such suggestions as these are
entirely opposed to the principles which have been found so
frequently to diminish the destructive effects of fires, and so
assiduously practised and enforced by the late Mr. Braidwood,
namely , the prevention of the access of air or the creation of
a current or draught in a building or room which has become
ignited , and a little reflection on the subject can hardly fail to
show their absurdity .
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If it were possible so to construct a building that , on the breaking
out of a fire, it could be so hermetically closed to the atmospheric
air that its entrance could be prevented , there is no doubt that the
fire would go out of itself, inasmuch as the air required to support
the combustion would be quickly expended , and, from the product
not allowing fire to exist in it, the extinction would be a positive
certainty . This , however, being an impossibility under the present
system, it is no reason why as close an approximation as possible to
the principle above named should not be tried for ; for even if it
did not act so perfectly as to completely extinguish the fire, still the
absence of draughts and of the rapid access of fresh air would keep
the fire in hand sufficiently long to enable sufficient means to be
taken for extinguishing it .
In England but little attention has been paid to so designing
and erecting storehouses and other buildings that they should he
least liable to catch fire, or that , when on fire, it should do the
minimum of damage , until a comparatively recent period . It
would have been expected that the Great Fire of 1666 would have
directed the attention of those engaged in the designing and con¬
structing of buildings to this desirable point , but it seems that some
hundred years or more elapsed before attention was directed to it .
In the year 1776 a Mr. Hartley erected a fireproof model building
on Putney Common, in which several experiments were tried , some
of a very severe character , with, it is stated , most successful results ;
but the plan adopted by him did not meet with much patronage .
In 1778 Lord Mahon , afterwards Earl of Stanhope , described his
plan before the Koyal Society, which consisted in the use of a kind
of ‘pugging ’ over walls, partitions , and ceilings, so as to protect
the wood, &c., from the flames, and form a thick air-tight mass of
non-conducting material for the flame to act on.
One great cause of the rapidity with which a fire spreads in
modern built houses is the match -box style in which they are
nearly all constructed —lath -and-plaster partitions , slight floors and
joists , in fact a mass of kindling , which, on the application —it may
almost be said the sight— of fire, is in a blaze in a moment , and often
burnt out before any means can be taken to extinguish it .
The present system of construction adds in no small degree to
their liability to ignite , and ensures their total destruction when
ignited . The use of hollow wood partitions , lightly plastered ,
dividing one room from another ; hollow wooden floors; wood or
lath and plaster everywhere, cannot do otherwise than ensure a
good bonfire whenever it happens that such a building catches fire.
By means of these open hollow spaces the fire rapidly spreads from
one point to another , finding a hidden convenient passage, up or
through which it quickly passes, the current of air acting like the
draught of a chimney in a stove ; and the result is a rapid and
most effectual mode of thoroughly igniting a building .
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The Metropolitan Building Act, as it now stands, is far from
meeting the requirements necessary for obtaining and placing
buildings of the character now desirable , so as to be free from
liability to take fire, or to do the minimum of mischief when they
do ignite ; and a careful examination of the rules laid down on
various points of construction or arrangement will quickly show this
to be the case.
It will be found that a great deal of attention has been paid to
some of the minutice , and stringent rules laid down without much
discrimination in several instances ; but the great features and
principles which should be, as it were, the foundations of the Act ,
seem to have been neglected as unimportant , and overlooked alto¬
gether .
A writer on fires, in the third volume of ‘ Temple Bar,’ for
1861, has truly said : ‘We want a new Building Act, a classification
of goods according to their combustive specialities , and a Fire
Brigade educated in the philosophy of their art .’
In Paris , the floors, ceilings, partitions , staircases , &c., have all
the hollow places filled in with a concrete formed of rubble , stone,
and plaster of Paris , by which means each portion of the building
is made soundproof, and the spreading of the fire prevented . The
importance of making all the parts of a building usually left hollow,
air-tight , so as to prevent the formation of a current of air to feed
the fire, if unfortunately a house should become ignited , is too selfevident to need lengthened comment ; and the constant instances
of its efficiency, wherever it has been tried , must be taken as a
satisfactory proof of its importance .
Mr. William Hosking , in his excellent work, ‘ A Guide to the
Proper Regulation of Buildings in Towns,’ gives a full description
of the plan followed in Paris in forming partitions , floors, &c.,
recommends it for adoption here , and remarks that floors are
constructed in Nottingham in a similar manner , where the houses
are said never to be burnt , and are free from damp and vermin .
He also makes some excellent remarks on the use of iron in building construction , and the dangers resulting from its injudicious appli¬
cation .
In the year 1633 one Dekins Bull obtained a patent for buildings
of a fireproof nature , ‘ so that fire will not injure them ;’ but as
the early patents merely quote the legal phraseology of the grant ,
without any drawings or particulars of the mode in which the plan
proposed was to be carried out, there is no certainty as to what
means were used for the purpose .
In 1722 one D. Hartley obtained a patent for securing buildings
from fire.
In 1779 John Johnson obtained a patent of a similar character .
In the same year Dr. Edmund Cartwright patented the use of
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tiles , as an incombustible substitute for the materials used, to
render buildings less liable to fire.
In 1809 Sir William Congreve patented improvements affording
security against fire.
In the same year Charles Norton obtained a patent for a similar
piirpose .
In 1825 Benjamin Farrow obtained a patent for using cast-iron
joists as a means of rendering a building less liable to destruction
and injury by fire.
The principle of constructing fireproof buildings , as patented
and carried out by Dr. H . H . Fox, seeks ‘to render each floor, as
well as the roof of a building , completely fireproof, so that the
fire can neither be communicated from one storey to another , nor
be introduced into the building by burning away the roof ; to avoid
all lateral thrust or weakening effect upon the walls, and to dis¬
tribute the weight over them instead of concentrating it on certain
points ; to secure the building from the attacks of dry rot ; to give
increased solidity, firmness, and durability to the structure ; to
render the floors practically soundproof when finished with a
boarded surface ; and to combine these advantages with great sim¬
plicity and economy of construction , and with a less thickness of
floor than is usually required .
‘ These objects are accomplished by forming the floors of the
building of materials as imperishable as the walls themselves ; the
leading features of the system being the substitution of girders
and joists , either of wrought or cast iron, for those of timber , and
the employment of layers of incombustible materials , supported by
and consolidated with the joists ; the whole, when combined , form¬
ing a solid fireproof foundation , adapted to receive a finished
surface either of cement , gypsum , asphalte , tile , slate, stone, or
other material ; or upon which foundation the ordinary boarded
surface may be laid down upon light sleepers or bevelled fillets.’
The great object sought to be attained by this system , is to have
the building so constructed as to confine any fire that may break
out to the locality in which it orginates ; a subject of the utmost
importance in warehouses and buildings where much valuable
property is stored .
This plan was first successfully employed in the construction of
a large private lunatic asylum in Gloucestershire by the late Dr.
Henry Hawes Fox , who patented it .
Of late years many plans have been patented or brought forward,
either for making buildings fireproof or diminishing their liability
to catch fire, each more or less adapted to the purpose ; but as a
rule it will be found that few of them are generally employed .
The present inordinate desire to construct such lofty piles of
building as are seen to be springing up in all directions , in London
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especially, is, unfortunately , anything but conducive to safety from
fire, or a means of diminishing its fatal effects when it does break
out. The notion of a building being fireproof because noninflammable materials are employed in its construction , is a fatal
error, and one which, sooner or later , cannot fail to give unanswer¬
able proofs of how little security is afforded by them whilst used
on the present system .
When such a building catches fire, and the flames once get a
bold, the power of any fire engines now used, whether hand or
steam, will be found of little or no avail to conquer them ; and the
difficulty that will be found in projecting water with sufficient force
to do good on the top portions will prove that , unless far greater
attention be paid to the contingencies sure to arise and prevent its
being so exactly protected in case of fire as might be desired, or a
most careful and efficient system of water supply and fire extinguish¬
ing arrangements be carried out , which, it should be observed, ought
to be on a system entirely independent of any assistance from the
general system for serving the town, the total destruction of it and
its contents is an inevitable consequence.
There can be no doubt that if buildings were more carefully and
solidly constructed , there would be far fewer fires, especially in
dwelling houses ; the ‘ vices of construction ,’ as they are termed by
the French , being so great as to call for some more effective legisla¬
tion on the subject . The great rage for ‘ cheapness,’ as ‘ low price ’
is erroneously termed , leads to a flimsy and rattletrap style of
building , which more than anything conduces to make the results
of a fire more disastrous , and the destruction of the premises more
total . The slender walls, slight partitions , gingerbread floors and
roofs, and tire ill fitting doors and windows, are all of so slight a
character that they form a mass of material easy to kindle , and
when once kindled , sure to be quickly destroyed . If they escape
the ravages of fire, it is pretty certain that they will soon fall down
of themselves ; and it seems highly probable that in another fifty
years half of the ‘ villa ’ erections now so much in vogue in London
and elsewhere will be in this predicament ; and it is to be hoped
that posterity will profit by the opportunity then afforded to con¬
struct buildings of a more substantial and lasting character .
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