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TIRES CAUSIEG A LARGE MdNETARY LOSS

An analy51s of. reports of flres in which the estimated direct damage was
£10 OOO or more, occurrlng in the Unlted Klngdon between 194h and 1952

T

.'byr

D.W. Millar and J,F, fry

Summarx

It is estimated that almost half the direct flre losses in the Unlted
Kingdom and Eire (about £25 million per year) result from the 200 to 300 fires
in which the individual loss is £10 000 or more. . Reports on these fires for
the period 1944-52 have been examined and the date analysed. There is a
general indication of an. 1ncrca51ng yearly number of these large Tires-and an
increasing loss in industrial~premises, but it appears likely that both these

.- increases may be largely due to the effect of rising prices. When indices are.
used to adjust prices to the 1949 level it appears that the annual incidence
and cost of large fires in the period 1949-52 have remained roughly constant
and that, in terms of 1949 prices, the average loss per large fire in both
industrial and commercial premises was about S45 000, The average large fire
losses per establIshment and per 1.000 employed were greatest in leather and
fur preparation and lowest in clothing manufacture, with the largest 1ndustr1al
group, metal and machinery manufacture, towards the low end of -the scale.'

hathematlcal curves have been fltted to the alstrlbutlons of estlmated
~direct loss caused by large fires and it appéars possible that the frequency
dlstrlbutlon of- 1arge fire 1osses can be descrlbed by an equatlon of the form
, i = Cx~2 (20 - x) '

An which x =
kaf

L£loss - £ 10 OOO

g, £5 000 o

.JJThere-were mahy large fires in which no cause could be determined;. the

mos¥ frequent ascertainable causes were "mechanical heat and sparks" and

"felults in electric wire and cable”.

s ; T :

. The most frequently occurrlng times of discovery of 1arge fires were
‘between nidnight -and 4 a.m. and at about 6 Pellle There was no evidence that

the -average losses in .the fires depended on the time of discovery. There were

no .ma jor dlfferences cither between days of .the week or between months of the

year 1n the numbers of large fires occurring.

More large flres occurred in single storey bulldlngs than ‘in buildings of
other numbers of storeys but no information is available on the numbers of
buildings at risk in these categories, It" appears-unllkely that the size of.
the bulldlng of ‘origin materially affects the damage sustained except where it
is the main factor controlllng thc quantlty and value of materlal at risk,

- The maJorlty of flres that be come large appear to be well developed whén'.
discovered and’ thé permoo’pf tlmﬁ between the discovery and the arvival of the
.*
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Brlgade, 10 minutes or less in three-qparters of the fires, appears to have

. had no marked influence on the losses, There was some indication that thes .-~
loss per fire was greater where the water supply was initially:Rndd&quate
but, as might be expected, there were few fires-in which this inadequacy was
encountered and varlatlon among. the losses was hlgh.

~t was notlceable that ‘the perlod 'between the dlscovery of the fire and
the ¢all to the Brigade was longer in the case of fires tackled before the
arrival of the Brigade which suggests that the occupants of the buildings o
tended to delay calllng the Brigade whlle they carrled out soue fire-fighting
operations themselves. ‘

e

Among the ma.terlals 1gn1ted first in these f‘:tres textiles and timber were
the two most frequently reported. ; .
From the reports considered and from other reports of. fires in which
sprinklers were installed, it appears certain that sprinkler systems successe
fully prevented the development of many potentially large fires, The damage
caused by some of the large fires could well have been reduced if the
sprinkler systems had not been prevented from operating correctly,
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FIRES CAUSING A LARGE MONETARY LOSS

- An- ana1y31s of reports of flres in whlch the estimated direct- damage was’
’ £1O 000 or more, occurrlng in the Unlted Klngdom between 19&4 and” 1952

‘_“f by ~

INTRO?UCTION

It is estimated that fires in whlch thc dlrect damage causes a monetary loss-.

’.of £10 000 .or-more, in brief "large fires", together account for nearly half of

thé direct fire:loss in the United Kingdom and Eire, a sum currently of the order

-of £25 000 000 a year. There are between 200 and 300 large fires a year although-
thé total number of fires attended by Fire Brigades is about 80 000 a'year. It
is. obvious .that any reduction in either- the frequency or the severlty of large

IJ“.h t w . L . - ,

: ‘The 1nformntlon used in thls analysis was compiled from:two. sources, The
reports of major fires which are published monthly in the "Times" provided the
lists of occurrences and the estimates of the financial loss caused by direct i
fire damage. These estimates appear shortly after the occurrence of the fires '

and are therefore likely to be only approximate., The National Fire Service and

. Fire Brigades attended nearly all the firés, and their reports provided all -

information other than the financdial loss,  Some information contained in earlier
reports of work on the subject: (1) (2), has been reproduced in this note. -
ECONOMIC “ND FIRJJ LOSE: DAT“ Ce e - T - |

The “Tlmes" estimates of the losses due to small- fires (dlrect damage less )
-than £1 000 each), medium fires (costing between £1 000 and £10-000) and large” - -
flrps (costlng more than £10 000 each) are summarlsed in Table 1 below, . The

lable 1

ESTDMATED DIRECT LOSbEb DUE TO FIRE IN THE UNITED KINGDOY ;ND EIRE

Cute*

‘Bory e } ' Loss 1a units of £1~000‘ o - ;f""<“ A age
- of i 28

fire o | 1945 | 1946 ] 1947 | 1948 | 1949 | 1950 vo57 [asoa [fomed bocial

Small | 4 357| 4 800| 4 518| 7 519] 7 6771 8 429| 8 061| 9-120| 9 565(€k Wb, 39.2
Medium| 2 125|'2 272| 2 301| 2 1111 2 687| 2 456| 2 992| 2 143,| 2 290|271 378| 13.4]
Lorge | 5 136|.5:728) 5 26| 9.230| 8 279,11 586| 8 52311 884 12 57577 96 uT. 7|

Total 1 11.618}12 800j12 047[18 860|18 643 22 171119 576 25 148,24 230 16339 100(* l

\‘.

sourcolof the information given in the "Tlmes“ is not known to the’ Organlzatlon, B
but it:appears that the figures have been derived from individual' estimates' of the -
losses caused by.largé and medium-fires, ~.The. total annual losses-due to.small.: -
fires have been assumed to amount to 70 per ‘cent (60 .per-cent.pricr. to.July 1947)
of the sum of the individual estlmates, allowance being made in 1949, 1951 and
1952 .for. the .effect of. three unusually large fires each costlng more than

r£'1 000 OOO.

When- the value of money is fulllng the number of fires causlng dlrect damage
to the extentof £10 000.or.more, may be expected to increase considerably’ over a
period -of say -five years:. It canbe seen from Table 2 that the annual total of
fires classified.as.large by this oriterion increased considerably during the
period considered and Table 3 shows that. the monetary loss caused increased two-
fold between 1944 and 1952. s both these quantlties depend on the value of money
an attempt has been made to allow for changes in this value, Indices devised to.. . -
‘measure the changes in the prlces of industrial plant. and equipment, in the prices.
‘of industrial raw materials’and manufectures and in ‘the cost of building, have v
been comblned into weighted 1ndlces, and these have bcen used 4o measure the large
.fire losses in terms of the money values obtaining in 1949, the' earliest year for *
‘which the indices for industrial plant and equipment are available to the 0rgan~
ization, The weights: are . believed to represent the proportlons of. loss inilarge-.



fires due to damage to each of the: three components of loes (1.e. structural
damage, damage, to machinery .and, equlpmen ‘“and damage~to stocks), but .because
of tne llmltatlons of the»lnformatlon avallable to the: Organlzatlon they.are
very- largely erbltrary. ‘The numbérs of large fires'and the damage caused by
them in 1950, 1951 and 1952, excluding fires causing dam.age to the exter® of
less than £10 000 in terms of 1949'money value, are shown in Tables 5 and 6
and jin Figures 1 and 2, The average money loss per. large fire at 1949 prices
is shown in Table 7. Details of the welghts used are. given in the appendlx.

Th: conclusions which can be drawn from the tables can be no more than
tentative because of the.arbitrary:nature of the adjustments and the fact that
the adjysted. data are avallable for only a .short .period, - The general indic=- -
‘ations of Tables 2 and 3:are of-an increasing. yearly number of large fires and
an inecreasing loss in industrial premises. From the information in Tables 5
and 6 on the &ther hand, .it appears qulte possible that, since 1949, -these
-increases ‘may be due to:the effect of rising prices inflating both the loss
and, indirectly, the numbers of "large" fires, The "real" incidence of these
fires and the "real" loss could well be constant for the period 1949-1952.

It appears unlikely that there has been a decrease in.these quantities., " From
Table 7 it appears that, in terms of 1949 prlces, the average loss: per large
fire in both industrial and commercial premlses 13 ebout £45 000 and in other _
bulldlngs about £25 OOO. C S K ‘

An- alternatlve method of examlnlng the average loss per 1arge flre is
avalluble for 1ndustr1al premises, . though again the basic data are somewhat .
SCANTY., The average loss .per large fire, La, (at ‘the prices. current at the-
time of occurrence) is ‘given by :

L ZQT X f!
a =

Nxmxp1

in which, T. is the amount at risk in each eetabllshment :
' " f .is the proportion damaged in each establlshment e N
"N is the number of establishments,
Po is the average proportion of establishments in which there
o are outbreaks attended by a fire brigade,
and py is the average proportion of outbreaks attended. which bccome
large flres.

o In previous work(B) the frequency of Flre Brlgade attendances was related
to the number of establishments and to the number of- persons employed. ° The
conclusions. were” that the relativé frequencies were consistently high for !
‘premises conderned with the mamufacture of ‘Wood and cork and possibly for the”
chiemical industry. Table 8 shows frequency of large fires in relation: to BEPRPS
Fire Brigade attendances, There is a possibility of sampling- errors’'in the . .= -
denomlnators of these proportions  which may affeet the year by year varlatlon R
" to .same _extent, but is unimportant compared with the fairly regular dlfferenoes R
‘hetween 1ndustr1es. These, differences moy be- considerably- affected by-
dlfferences in the compositidn of eiach industrial group, but the flgures

suggest that outbreaks of fire, in terms of attendances by Brigades, becamei i
large flres most frequently in premises. used for leather. and fur preparation,’
paper- maklng and printing and, p0381bly, the manufacture of textlles and b
textrle goods.-@ﬁzl,. . L __1 : C '

Ecouomlc and flre-loss data on the maln 1ndustr1al groups ere given.in '\\\"
Table 9. The economic data.relate to establishments employing more than. ten..w'\&.'
people,- In general there are few large fires in establishments employlng
less than ten people although in the clothlng industry in particular it-is.
possible.. that there are.some, - -The average large fire losses.per establishment
and- per 1 000 employed were greatést-intleather and. fur preparation and least . .
in clothing.manufacture.with the. largest industrial group, metal and machlnery
manufacture, towards the -low end:-of thc scale. w{»,, : g g ‘

, There 1s con31derable varlatlon in the money values of stocks carrled in»
dlfferent 1ndustr1es and this must influence -the pattern of’ large fire losses
throughout. 1ndustry.. From. Table:9 it may:be seen that in clothing manufacture, ..
woodworklng, and paper making and. prlntlng ‘the average money values of stocks

pér establlshment of finished goods, ‘work in progress, meterlals and fuel were
near .the, £10 000. level which is the lower limit of direct damage deflnlng a
large flre.“ These flgures do not; of course, take into account the value of. .
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capital equipment or buildings and they include the value of stocks of fuel
which is not a major component of large fire loss, Damage to stocks is
believed to be responsible for an important part of the loss in fires, so it
is possible that many serious fires in these three industries are not class-
ified as "1arge" simply because the value of the stocks is.below £10 000,

- There are serious fires ocausing direct damage below £10 000 in other industries,
but the average value of stocks at risk in all the other major indusiries is
well above £10 000, and will therefore have less influence on the cla531flcat10n

- of the fires,

+

-

DISTRIBUTION OF LOSSES IN LARGE PIRES

. Mathematical curves have been fitted to the distributions of the eétimated.
direct losses caused by "iarge" fires and are shown in Figs. 3, 4 and 5, The
distributions treated in this manner are:-

Fig. 3 - all large fires 1944~52; losses at prices current at time of occurrence,

Flg. 4 = fires in industrial premises 1949—52 losses measured in terms of 1949
) prices.

Fig.‘B - fires in premlses other than 1ndustr1al 194.9~52; losses measured in
terms of 1949 prices.

The observed frequencies in Fig. 3 appear to be reasonably well represented
"by the curve except at the lower end of the loss scale, and in the loss range .
£50 000 - £55 000, which is probably due to rounding off the estimates of losses.
The distribution is affected by the change in money values since 1944 and
probably by the fact that fires in different occupancies are grouped together.
The losses in some 1 500 large fires have been plotted.and this iarge number of
observations tends to smooth out the fluctuations apparent in Figs. 4 and 5.

In both of these diastributions there is some irregularity at the lower end of
the loss scale, especially in the curve for industrial premises. " The observed
frequency in the loss group £15 000-£20 000 is higher than that of the curve
by 70 per cent in the case of industrial premises and by 50 per cent in
buildings other than industrial,

It appears possible that the frequency dlstrlbutlon of large flre losses
can be adequately described by-a curve of the form f = Z (20 - x) in which

x = £loss - £10 000
i5 000

and

ther%‘is.only-a single parameter

GENERAL FACTORS

The data obtained from the fire brigade reporis are 1nsuff1c1ent to permit
51mu1taneous comparison of many factors by the statistical methods used in the
design.of experiments, slthough this would be- desirable, Where it has been
pos ible to allow for more than one factor thls has been done.

) } "
CAUSE-OF FIRE

The reported causes of the fires are shown in Table 10. In 56 per cent of
the fires the cause could not be determined, Many fires were attributed to.
01garette ends, smoking materials snd matches .but there may be some doubt in
regard to these causes in large fires in. which much evidence is destroyed. The

j “largest individual item among the causes was ‘nechanical heat-and sparks" and
this was followed by "faults in electric wire and cable", The distribution of
causes in individual occupancies is too scattered for any a35001at10n to be
observed, .

.

In Table 11 the known causes of large fires have been summarized according
to the fuel associated with the source of ignition, e.g. coal or oil in the
case of boilers, electricity in the case of faults in electric wire and cable,

The distribution of the various fuels among large fires is similar to that
obtained from an analysis of reports of all fires other than those in prlvate
houses and flats.

!
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TIME OF DAY OF DISCOVERY OF OUTBREAK o ' i
There was no apparent connexion between the type of ocoupancy in which -

there wag a large fire and the time of day when the occurrence was discovered

(Table 12). The hourly frequency for all occupancies together has therefore

been plotted for each year (Fig.6). The graphs show peaks between midnight and

4,00 a,m. and at about 6 p.m., and a trough at 9 a.m, Since the pattern of

hourity freqpen01es did not differ significantly from one year to another an

average hourly frequency taken over the five years 1948-52 has also been plotted

in Fig. 6. It is important to remember that the tlme of discovery may be some

time after the time of outbreak of the fire,

The time of day at which the fires wére discovered was found to be
associanted with the location of the persons discovering them (Table 13 and Pig.7).
There is some variation between years but this does not obscure the general -
pattern, About half of all the fires ocowrring in each year were discovered by
people connected with the premises involved, the majority being inside the
building. This proportion varied according to the period of the day. Between
6,30 a.m. and 6,30 'pam, 60 to 80 per cent of the fires were discovered by people
connected with the premises, while between 6,30 pems and 6,30 a.m. the proportion
varied from 35 to 50 per cent. ‘ :

- ' . f\
The variations in loss per fire in relation to the time of discoveny of the

fire are shown in Table 14. There is no evidence that the average loss in large

fires depended on. the period of the day in which the fire was discovered. - b

DAY OF .WEEX OF OUTEREAK

Therc was no evidence of any association hetween the ocoupancy and the day
of the week of outbreaks of fire.. It might be expected that the fire incidence
on Saturdays and Sundays would be considerably lower than that on other days of
the weck, but as.may be seen from Table 15, there is some difference bectweon
years in this respect, and no more than a slight indication that there are fewer
large fires on Sundays than on other days. The frequency of fires per day has
been plotted in Fig. 8. R . ‘

MONTH OF YEAR OF OUTBREAK . , .

There was no evidence that large fires occur more frequently than usual in
any particular month, or that the variations in frequency diffcred in various
occupancies., The figures are shown in Table 16 and in Fig. 9. No corrections
have been made for the differences in the number of days in the calendar monthss

TYPE OF MATERIAL DAMAGE IN RELATION TO OCCUBANCY AND LOSS

] ’ in attempt has been made to find the relation between the loss and the type

of material damage in the various occupancies, Unfortunately in many cases 1t

was not possible to decide from the reported information which particular klnd R
of damage produced the main loss., The information tabulated in Table 17 reflects

this deficiency rather than the relation sought. -It is possible, however, to

draw some broad conclusions from the table, in conjunction with the original !
information. - It is unlikely that structural damage is of ma jor importance except
-in one or itwo rather spec1allsed occupancies such as schools, hospitals,some \
* private houses.and some offices, Thére are few cases where the main loss is ‘\
recorded in 'the table as due to damage to machinery, but it is not often in large \
fires that fires startlng in machinery do not spread beyond the machinery and ~
damage contents., It is difficult to assess the loss caused by damage to 'machinery. .
because of the possibilities of salvage, and the restoration of & machine damaged hY
by fire, which is not included in the estimate of loss, may be far more expensive

than is apparent from the fire report. In industrial premises damage to machinery

must be considered a substantial item, though probably a greater loss is caused
by danmage to materials used in manufacture, goods in process and stocks of

completod goods. :

\

FREQUENCY OF LARGE FIRES IN RELATION T0 THL CHuRACTERIleCS
OF THE BUILDING INVOLVED

The loss causcd by ccrtaln large fires is known to havc been high because

of th¢ constructional characteristics of the buildings involved, and it is
possible that both the frequency of large;fires and the damagc caused are rclated

-4 -
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in some way to the type of building constructlon.. Any gcneral relationship of :
this sort might depend more upon internal than upon externsl constriction, and
would not then be apparent from the information contained in the reports.
exanined. The available information is given in Table 18 and, in summary form,
in Table 18a below. It can be seen .that there was-a- tendency for large flres

ot

Table 18a . _
THE FREQUENCY OF LﬂRGE FIRES. IN RELLTION TO THE TYPE op BUILDING '
o . CONSTRUCTION OF THE OCCURuNCY R oy
| N Type of building constcgcticn Totalzfifes.
L Ocau SR Load bearingiLoad bearing o of known
.| . - -Dccupancy walls withort| walls with [Other types | . gipes of
1= . . : C “internal internal - [0f building | .ongtruction
columns columns constructlon o :
Agriculture and - 1948 23. (33.0) | 51 41.1; 22 222.0 96
1ndustty 1950, 28 (38,6 S 43 (40,5) | &7 (39.1). - 118
C 195256 (68.1 46 (b4e8) | 45 (3be1 Y
18| 6 (6.5 9 €8.1 o) 19
-Commerce and offices 1950} 12 (85) | 9 (8.9 5. (8.6) . - -2 &
ST 19521 16 (17.6 16 (11.6). | 6 (8.8) | 7. 38.
Public’ utllltles, | ' :
transport public . - R R T P S u T e
institutions,enter- 1948 | 28 17.5 41 (21.8 12 (11.7 51
tainment, private 1950 | 19 "(12+,2) |- 10.{12.8 8 (12,3). ). ::37..7
residences, hotels, 1952 36 (22.2). Y9 (146 3 (41.1) [0 48 S
clubs,. other per- O R R :1 R,
sonal service, ' U ' oo
laundries
L 18] 57 . .. |38 166 -
All buildings . - 1950| 59 - . | 62 |60 . 181 -
R A 1952 108 71‘ R 5¢ AT 233

'N.B. The numbers in brackets are the expected frequencles of

' large fires in each céll of thé table, on the assumption

~ _— that. type of bulldlng construction is- lndependent of |
0CCUpancy.. : : K

in 1ndustr1a1 premises to take place in bulldlngs with load bearlng walls and

-

internal columns and in buildings of- "other - types of construotion" while the . ;L,fL'

laFgc fires in professional. establishments, public utilities, transport,’ )
buildings ‘concerned with entertainment, -private residences, hotels, clubs,.,'
hostels and laundries tended to occur in buildings of load-bearing construction
without internal columns, It is probable that these tendencies reflect a .-
relaulonshlp between occupancy and type of building constructlon, rather than' N
differences in the frequency with which large fires occur in. varlcus comblnatlons -{

/}of occupancy ana types of building constructlon.'
o It was . thought that there mlght be some connexion between the 1n01dence of
large fires in various.occupancies and the numbers of storeys in-the bu;ldlngs :
involved, and an appropriate breakdown of the data is given in.Table 1S There =
is no evidence of any consistent relation, There were more large fires in :
single storey buildings than in other groups of bulldlngs classified by the
number of storeys, and almost half of the fires were in single-storey or partly
single-storey buildings. Unfortunately no information is available either on the
numbers of buildings at risk in each group or on the number of storeys most S
. common to .each .type of occupancy. = . .



LOSS IN LARGE FIRES IN Rm'rxon TO THE CHARACTERISTICS OF THE
BUILDING INVOLVED t

Earlier.in this note'it'was ehown that’ the averaée loss per large fire
depended on-the occupancy, and was some 80 per cent higher in industrial and
commercial premises: than -in other -buildings. This difference may.have been due

to the relative amounts at risk, or to the relative degrees of damage in various

_occupancies, or to a combination of the two factors, This being the case, damage

and type of building eonstructlon have to be consldered in relation to the
occupancy of the bulldlng. )

By comparing the average losses per fire within occupancy groups in Table 18

it is possible to eliminate the effect of occupancy on average loss and to
examine the variation with the type of building. .The figures suggest that loss.
per flre in industrial and.in commercial premises of load bearing construction -
with internal .columns is higher :than that in similer premises without internal -
columns, but this difference does not hold for other categories of building,
This is probably because buildings with infernal columns are mainly of the large
_'open-floor type in which the valué of material at risk is likely to be high. It
is also possible that expensive structural damage can occur easily in buildings
of thls type.

-h

The loss in each.fire. has been related- to what may be called the "equivalent
volume" of the building; that is the base area multlplled by the number of storeys.

The calculations were carried ogt for industrial premises only, and restricted

to fires confined to. bu11d1ng,0f origin; and buildings of uniform height. The

losses were-adjusted to 1949 levéls, No consistent relationship was found, so

that it seems unllkely that in fires costing £10 000 .or more the size of the

building of origin materidlly affects the ultimate direct loas except in the few
1nstancee of complete destruction of the whole of the contents.

The average loss per fire. accordlng to. the riub ex’ of Btoreys of "the
building is shown. in Table 21....There is ro- evideénce: of ‘any statistically
significant differences between the everage losses per fire for bulldlngs with
different numbers of storcys.

10sS IN RELATION T0 WHERE THE FIRE STARTED

Since ‘the cause of fire was often unanWn, the polnt of orlgin of the large
. fires was of'ten uncertain and was frequently reported in terms of its position
and with no regard to its function as part of a bu;ldlng The, availablé infor-
mation is summarised’ in.Table 22 for all high-loss fires, lelQed 1nto occupancy
groups w1th sub-groups accerdlng to the point of orlgln." a .
No information is avallable on the frequencles of fires in relation to the
availability of "sources of ignition". It is worth pointing out, however, that
one possible factor in the growth of large fires is that precautions tend to be
massed where fires are expected to occur, and care is taken where the risk is|
high, * Any "unexpectedness" in the cause of outbreaks in relation to the point
of origin may tend to encourage the growth of the subsequent fire, For example
while 1 per cent of all large fires were caused by oxyacetylene cutting and
welding apperatus none of. these flres occurred in welding shops or booths.

1]

a W
From Table 22 it is. clear that the qnestlon of the existence of differences -

in the mean losses within occupancy groups is worth considering only for indus~

trial premises, A statistical test of significance provides no evidence of any
real differences, but it should be realised that the test is not "powerful" when
used with highly variable data and widely differing numbers in the sub-groups.

In other words, if the points of origin of large fires have an influence on the

losses the 1nf1uence 1s too small to become apparent from the data available.

L10ss IN RELATION TO TIME DELAY BETWEEN DISCOVERI OF FIRE AND
THE ARRIVAL OF THE FIRE BRIGADE - _ j

The time delay between the dlscove:y of the fire and the arrlval of the
Pire Brigade would not be expected to depend upon occupancy, and the’ relatlon
between loss causced and time delay has therefore bieen:oonsidered for all"
occupancies together, Tables 23a-e give 1nfermatlon on fires in which there
was no reported flre-flghtlng before the arrival of the Fire Brigades, and in

- 6.-
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Tables 23f-g there is similar information on those in which there was fire-
fighting before the arrival of the Brigades. Inspection of these tables

T suggests that there is very little association between the loss and the time

delay in large fires; large and small losses are associated with both large
and small delays. It is of interest to see if the occurrence of.fire-fighting
before the arrival of the Fire Brigade affects either of the variables,

Median time delays and median losses are shown in Table 24, The median, i.e.
the observation above and below which there are equal numbers of fires, has-
been selected as the representative figure because it is less influenced by
extrere values than the arithmetic mean, There was no significant difference
between the median losses in the fires in which there was no fire-fighting
before .the arrival of the Brigade and those in the fircs in which there was
preliminary fire-fighting. The median time delay was significantly higher in

" fires belonging to the sevond category which sugpests that the call to the

Brigade was often delayed, while the fire was being tackled.
LOSS IN RELATION TO THE LOCATION OF THE PERSON DISCOVERING THE FIRE

About half of the iarge fires were discovercd by peopie inside the

premises and it is of interest to see 1f the loss is in any way connected w1th
this fact.

The location of the person discovering the fire appears to be related to
some extent to the occupancy in which the fire occurred.. Only one-third. of the
fires' in commercial premises were discovered by people inside the premises
while the proportion was slightly over half in industrial premises as a whole
and about one-half in other buildings. There may be differences within indus-
trial premises; for example between two-thirds and three-quarters of the fires
in chemical works and metal manufacturing premises were-discovered by people
inside the premises in'each of the years 1948, 1950 and 1952, These were the
only consistent differences from the general proportion of a half found anong
industrial premlses. :

' The mecan losses per fire have been tabulated in Table 25, There is a
tendency for the mean loss in large fires to be higher when the person dis-

covering the fire was inside the premises but the cevidence is not . very strong.

LOSS IN RELATION TO THE ADEQUACY OF THE INITIAL WATER SUFPLY .
AND A RURAL OR URBAN LOCATION - - !

- There were comparatlvely few fires where the initial water supply was
reported to be inadequate or which occurred in rural distriets. ' The two.
factors are related to the extent that in some 25 per cent of the fires in

rural districts the initial water supply was inadequate while this was so in
only about 5 per cent of the fires in other districts. The figures are shown
in Table 26, - .

Comparisons between mean losses per fire in the various categories are
rather ifficult in that the numbers in some categories are small enough to
cast doubt on the validity of any of the usable statlstlcal tests, The types
of obcupaney in ,which large fires occurred in rural districts differed fron
those 1n other dlstrlcts. There were, for example, no fires in commercial
premlaes in rural districts and the proportlon of fires in premises other ,
than 1ndustr1a1 or commercial was higher in rural than in non-rural districts.
These alfferences tend to bias the mean loss per fire in rural districts to !
the ‘low side., For this reason it was not possible to decide whether a rural
location was generally associated with any differences in the levels of mean
losscs. The only strict comparison possible is that between large fires in
which the initial woter supply was inadequate and those in which it was..
adequate within non-rural districts. This provides some evidence that an
inadequate initial water supply is associated with a greater loss per fire,
but there is some uncertainty about this association because, as would be
expected, there were few fires in which the water supply was inadequate and
the variation among the losses was high. It appears that the majority of
large fires are well developed when discovered and in these it is not likely
that an inadequate iﬁ}tixl water supply would greatly affect the loss,

(ATERIAL FIRST IGNITED IN LARGE FIRES

The frequencies with which various materials were first ignited arc shown
in Table 27, Therc were many fires in which the material first ignited was not
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known; a consequence of the high proportion of: large fires where the cause of
fire was unknown, 4rong the known materials ignited first ‘textiles and timber
were the two most freqpently reported.

THE EFFEOT OF SFRINKLERS ON LARGE FIRES

There were 65 large fires in which sprinklers were installed in the
premises or part of the premises, an average of 13 fires por year, The total
number of fires in which sprinklers were installed and to which the Fire
Brigades were called was approximately 360 a ycar. The effect of the sprinkler .
systems is shown in Table 28, The most important single reason for failure to
control the fire was a rapid spread of fire or explosion, but in many of 'the
fires where the sprinklers failed to operate or failed to control the fire,
the reason was some fault of management in the installation or maintenance of
the system, or in the control of it before or during the fire, .JLnother common
managenent fault was in bad storage of the materials the system was supposed
to protect, for example storage arranged in such a manner that sprinkler heads
were screened from the fire or were prevented from giving an adequate spread of
water.

During the five year period there were 923 fires of all sizes attended by
Fire Brigades which were controlled by sprinklers, and another 157 fires extin-
guished by sprinklers, while there were only 93 'fires in which sprinklers
operated but failed to control the fire, There were also 622 fires in which
sprinklers were installed but did not operate, nearly all of which were small
fires which did not generafe enough heat to operate the sprinklers, The compar-
able figures for large fires were 25 fires in which sprinklers controlled the
fire, 3 large fires which were extinguished by sprlnklers and 26 fires on which
sprinklers operated but -did not control the fire. There were also 10 incidents
inh which sprinklers were installed but did not operate because in nearly all
cases the systems were shut down or in a state of disrepair, There are there-
fore many fires which, but for the action of the sprinkler systems, might well
have becone large fires, and there are certainly some large fires the damage
caused by which might well have been reduced had the sprlnkler systems been
allonwed to operate freely. -

CONCLUSIONS 4ND DISCUSSION
Economic and fire loss data

The information in Table 1 is an arbitrary estimate of the total direct
damage caused by fire in the United Kingdom and Eire. The estimated caaponent
is some 4O per cent of the total in'any year so the figures can give only a
rough estimate of the magnitude of the total direct fire loss, Tables 2-9
deal with the frequencies of large fires in the United Kingdom only, and the
loss causeds. It has been shown that the adjusted figures of frequencies and
losses in the period 1949-52, using 1949 prices as a reference level, are
reasonably consistent with the suggestion that large fire frequency and total
loss are remaining fairly constant, It is certain that some of the increase
in both freqpency and loss since 1944 has been due to the changlng value of ! .
money, but it is not possible to assess the importance of this in the years :
prior to 1949 without further information on the earlier ycars, especially as.
there was something of a jump upwards in both. total frequency and loss between
1946 and 1947, and the changes in the value of money have by no means followed
anything like.a smooth trend.

There appear to be, in terms of 1949 prices, two distinct levels of
average loss per large fire; a level of about £45 000 -in industrial and
commercial buildings and one of about £25 00C in other buildings.

Differences in the composition of industries make comparisons between
them difficult except in-very broad terms, and while there is some evidence
of differences in the rates of incidence of all fires attended by Fire
Brigades, and in the'relative proportions of large fires to all attendances,
it is considered that only the most striking cases should be cited. The rate
of outbreak of fire is high in the wood and cork industry and the data
suggest that outbreaks of fire tend to become "large fires" most frequently
in premises used for leather and fur preparation.
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* It is worth noting that the only useable criterion of a large fire, that.
is direot damsge to the extent of £10 000 or more, almost certainly eliminates
sche serious fires. from consideration in the clothing industry, and is quite
rllkely to' have the ‘same effect in other industries such’ as woodworking and-

' paper—maklng, 'since- the average meney value of" ‘stocks” ‘of flnlshed goods work .
in progress, materials- and fuel per establishment’ in- these industries is qulte
-,"neur the'£10 '000 mark, -This factor affects comparlsons of frequencies or.
., losses occurrlng in these industries with those in other 1ndustr1es in nearly
'all of which. the-average value of stocks is -higher. ‘

"fGenelal factors >

L The various: factors whlch have been considered have surprlslngly llttle
,effect on the monetary loss caused by 1arge fires, possibly because the
igniticn and growth of fires of any size are very variable. It may be that
the variation-among large fires masks the effect of an 1nd1v1dual factor, but
that the cumulative  effect of many factors determines the size of the fire. -:
.The data available in this investigation are insufficient to consider more
than ore or two factors simultaneously, but even if this were not so it is
thought that the general attributes of a large fire considered in this note
have little to do with the leoss causeds It is possible that the internal

. construction of the building is of importance and it is intended to investigate
"this possibility by a study of the detailed research reports of a year .8 large

" fire experience. .

S THLre is a certaln amount of Somewhat . indirect 1nformat10n deallng w1th
thc dlocovery of large fires which suggests that the majority of large fires "
are of .considerable size when discovered and that measures aimed at earlier
discovery might well be effective in reducing 1afge fire losses. This infor-
_matlon may be summarised as follows:- .

: 1. The hourly frequency of dlscovery (see Fig, 2), which may differ.
considerably “from the hourly frequency of ignition, fluctuated, belng low durlng
“the' working day but high at 6 p.m. and in the small hours of the morning. This
suggests that there were two types of flre during the nlght - those which
ogccurred soon after the premises were vacated and those which built. up slowly.
‘This“variation in the hourly frequency -of discovery is not’ reflected in the
average ‘losses per large flre which seemed to. be 1ndependent of the timé of day.

2. Half of all the large fires were discovered by pe0ple outslde the"'
premises, in other words occupants of nelghbourlng premlses, passers~by and
policcmen, The, proportlon was between 30 per cent and 4O'per cent during the
hours. 6,30 a,m. to 6.30 p.m. and con31derably higher during the other half of
the day. This factor was unrelatéd to averagé loss per large flre. The propor-
tion of large fires discovered by people outside the premises was as high as

«. two-thirds in commercial premises which compares with just over a half in -

ﬁidaustrial;premisee, and about a half in other buildings,

§§\ _3e. The tlme delay between the discovery of the fire and the start of fire-. .
flghtlng (10 minutes or less in 70 to 80 per cent of the fires) was not related
to’'the loss caused, There was no difference between the average losses in
fires in’ which there was no fire-fighting before the arrival of the Brigade -
and fires in which fire-fighting took place before the Brigade arrived, -There

swas a slightly longer interval between discovery of the fire and the arrival
of the Brigade in the latter categeory of lerge fires than in the former,

. suggesting that the call to 'the Fire Brigade was a little delayed when fire-
fighting was undertaken by the occupants of the premises. , '

Information on the numbers of buildings of different forms of construction
in existence, and on the value of the contents at risk is lacking so the effect
of the external construction of buildings on large fire loss could not be-
assessed, There was little information about internal construction in the Fire
.Brigade reports studied, It was found that there is probably a relation
between the external construction of a bulldlng and the occupancy it contains,
and that the average loss per large fire in industrial and commercial premises
of load bearing construction with internal columns tends to be higher than that
in similar premises without internal columns, but this difference-was not
apparent in other occupancies, .Theé @ifference is presumably because buildings
with internal columns are commonly those with large floor areas and may have
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contents of h;gh total value.,

There is some sllght ev1dence ‘that the loss is hlgher in large fires where

the initial water supply was 1nadequate. but it is eubject to the qualification
that part of the ocomparison is based on a small ‘mumber of - fires. The initial
water supply tends, to be 1nadequate more often in rural distrlcts than in urban,
“but there is. not _enough information to show whether there is any general
tendency for the loss to be greater 1n large fires in rural districts,

P

Study of all attendances by Fire Brlgades shows that about 200 fires a year-

"'are controlled or extinguished by sprinklers. The inference is that a proportion
i.6f- these fires would have become large fires had there been no sprinklers. Where
sprlnklers are involved in large fires it is probable that some ciroumstances
prevented the satlsfactcry operation of the, sprlnkler system, and it has heen

= shown that better management of ‘sprinkler systems in the w1dest sense 1s
de81rable. . . . .

-
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Occupancy ) , - { Total
1944 1945 1946 [194.7[ 19481949 [1950 19511952 |- .
| Agricultural premises - - - 1 1 1 - i3 1 L 11
"Manufacti ring industries , ) T
Chemicals, dyes, explosives 50 51 7112] 8|12 {13 (215 | 97
paints, oils, grease _ . : 4 o
Manufdcture of metals, . 19 | 21 | 19 22 { 23 | 29 | 27 | 35 209
machines, implements, ~ (34} | -(208)
conveyances - : S R
Textiles and textlle goods 25 1 23y 22 V12 17 1 22 | 2127 1 20 192
(2] : (26)] (19) | (189)
Leather and fur preparatlon 2 (- - 1 31-4 L 3 3 5. 25
Clothing manufacture 2 b 3 6 IR 5 L | 14 | 40 ). 52
Food, drink, tobacco 71101143111 1212 {154 114 | 117 102
Woodworking,. furniture 1011041 9 3011 131160 9§ -24 105
| .- Paper—making, printing® 1.6 6 8] 10| 11 )..9¢ 421 12 | = 85
| - ‘Rubber manufacture 2 41 17 21 1 21 .1 7. 21
| - (1nclud1ng synthetlc) AR . S
Other manufacturing L 5 71 13 6 9 51 10 44 |1 70
" industries. ’ o - ©o | (10) . .(69)
Total’ 87| 88| 83| 88| 96 112 {120 {134 [ 450 .} .+ 958
' (86) T - (133)|(147) |. (953)
Transport and communlcatlon .6 2 3 3| 8 2 21 64 9.4 ;3
' : ' (8] (32)
Commer01a1 premlses . - : 1 - N -
. 1" Retail shops, department 2 9 44| 12 7 61 12 | 4 |14 80 |
- | .stores : Y P 3
+ Whrehouoes 9 6 5 71 &1 10 1B 14 © 6k
e ’ Gl | el T (@)
" Wholosale dealers 81 11 6| 8 11| | 10] 12] 11. 9L
Total 19{ 29} 25| 27| 22| 30| 26| 21! 39 | 238
| e @9 @)
Professional cstablishments 1 l 10 71 9| 12} 14 7 I 74 15. 1. 81
public institutions . : 1 S '
. Public_entertainment 5 9, M| 610 11 ] 91 7} 12 80
.Houses and flats 81 2, 51141121 14 L i 3 9 68
. Clubs, hotels,; 'etc. - 8 9l 84 L | 8 7 81 13 65 |-
Laundries - o -t 30 vy 3Ee3 3 b 3 - 20 |
Other buildings (1nclud1ng L 8 7 7 3 3 74 4|, 2 L6
offices . -. , oS '
Outdoor hazéirds " 2 A 8 5 9 1 6 3 39
. | | (8) 1 (38)
7 Total . AA31 1161 1156 | 171 1176 | 206 {490 | 200 1 639
2R | (130 sy (20n) (198) 245) (1.63.0)

Table 2

THD PREQUENCY OF LARGE FIRES IN THE UNITED KINGDOM 19h4~52

IN RELATION TO THE OCCUPANCY INVOLVED

{

Number of fires '

- . Note. The figures: in brackets show the munbers- of fires when ccrtaln '

extremely large fires causing damage to the extent” of £500 00Q .or

more have been excluded.




Table 3

THE IHREET MDNETARY LOSS IN LAPGE FIRES IN .THE UNITED KINGDGM 1944-52 -
X IN.RELATION ‘TO .THE OCCUPANCY INVOLVED
AT THE PRICES CURRENT AT THE TIMB OF THE OUTBREAK .

o _,f'ff " Loss in units of £1 000

Océuﬁapcy"‘ﬁ » .
T o t9hh T A1945 | 1946 | 19%7 7] 19481 1949 1950 1951 1952
Agrlcultural SN A ~ . 10 .. 10 | “100 L - ' 32 - 10 70
. EE:BIDIS GS t R OO L . * v ' ' . .
.| Manufacturing '

industries = |.- ] _ ’ - o

Chemicals, dyes, | 164 251 1+ 150 440 441 4ot 28611 161 ] 428
exploalves,palnts_ . . : e ' ‘
0ils, grease ‘ S . , : ‘ i

Manufacture of - | 858 662 478 | 79 {1 146 98111 4301 805( 2 397

" metals, machlnes, : - : ' ' } , |1 897)
implements; con~j. = . T : ' - S
v veyarices | .. P S ] L
" Textiles and 1 711 . 706 697 | 970 804 | 1 13511 7714 1 9781 1:788
- textile goods (171 - ) R 1¢1 428)| (788)
‘| Leather andfur | 52| - {. 15| 165 460| =216] 210{" 160| 219
- preparatica ‘ | N '
. 'l Clothing manu-, | 46| 74 58 204 100 93 195 | 1 006 22
. . facture I B cf . o -
: Food, drink, . «f: 498| 433 443 | A9 | 750{1 017 L97 549 450
S50 A tobacco ' A N ' . ‘ '
. fZWbodworklng, o 46 23, | 156 58 292 369 327 LA7 895
, .+ furnpiture. . . ) , }
-| Paper-making, @ 440 425 280 | 269 302 5541 283 439 448
o prlntlng ' ! . ] ]
Rubber manufachge .52} .98 10 10 92 20 21| 30 200
(incXuding ' N ' B
aynthet10§ Ao ‘ : ‘ o
. Other manufict- " 68 122 . 9 336 160 13 181 2.5 810
- wring industries | - . ) Coe 2 (310)
‘4. Total -~ 57351300512 37813 737 |4,18715 24952017 8207859 :
e o (3 195) . : . (7 270(5 859)
Transport and  + 1753 60] 45| 2551 261| 35| 285:1 310! 40
communication - S 2 . - (310
Commercial puniscs ! _ . ’ ' S . : N
Retail shops, @ 96| 6771 G574 | 765! -3781 2321 609| 1657 . 460
department stors 3 o g - S
Warchouses, T 3705 454 |- 663 | 7831 6452 4751 735 L4O 11455

L (163) - (479 :
213 631 116 | 427 | 438 Sh1t 254 Wa9 T T i

Wholcsale dcalers

t o . . ’ i - \
‘Total o 679 11 462 1 35311 975 1 461 3 248 {1 595 '1~058 27429 .
L I - (853) | a8 - e
Professional estab-)- 315t . 366 139 182 K429
lishments, public . : : \
t. institutions R A R o
Public entertaln- }2 "991 ..336 | 319.! 148
ment | | :

‘25] 1%0] 85 ol

376 295 | 275 . 178]... 1&\2\5;,\"

Houses and. flats 210 | 28| 141 .33 i

e[ 236 ] 1661 179

Clubs, hotels, etc,, '98]. 201 | 283 259 | 33
Laundries : o= b 4B 40 132 | . 38 "3 72 53 -5

|
|
|
|
|
Ofher bulldings | . 415 321 Com | 50 78y 93| 0| 109| 30
|
|
]
r
|

(including officeg) : ‘ : .
Oubdoor hezards - | 45 22| .93(1 6991 87) 79| 17| w95
Total R 081,15 708 |4 971 |9 055 7 225:1 66% 8 320 11 47 1

| éswt ey (8 06l % [t5 53115 82t

Note. The flgures in brackets show the total damage when certain cxtremely

large fires, causing damage to the exteont of £500 000 or more have
been excluded. , |

224 '1288 - 81A 52| - 392 |




- \\\ ) Table.h

THE AVERAGE DIRECT MONETARY LOSS IN LARGE FIRES IN THE UNITED KINGDOM

1944=52 IN RELATION TO THE OCCUPANCY INVOLVED -
AT THE PRICES CURRENT AT THE TIME OF THE OUTBREAK

Average monetary lose per fire(gt 000s)

Qccupancy
: 194 11945 [1906 {3947 |1948 1949|1950 [1951] 1952 §
Agricultiral premises -| «110 [ 10400 [ - | 11 10| 18
‘Manufacturing industries - ) . , '
Chemicals, dyes, explosives, paints, | 33 | 50 | 24 | 37 1 51 [ 38 [ 22 [ 58 .29 |
oils, grease . _ . _ '
Manufacture of metals, machlnes, 45 | 32 | 3% | 42 | 5t [ 43 | 49 | 67 | 68
implements, conveyances - o (56)
Textiles and textile goods A 68 | 3t (32184 {47 1527173 89
| | 49 - (53) (41)
. Leather and fur preparation 26 - [15 | 53 [ 40 [ 54 {70 [ 53 | 44
" Clothing manufacture 23 149119 | 34 | 25 19 [} 49 ) T2 | 22
Food, drink, tobacco 28> 43 } 34 [ 45 | 63 |85 | 33 | 50 | 41
Woodworking, furniture 15 123 {17 {19 {27 | 28 ["20 [ 50 | 37
Paper-making, printing LO |74 | &7 |34 | 30 [ 50 [ 3 {381 37
Rubber manufacture (including 26 |25 [ 10 [ 10 |46 [ 20 |41 t 30 | 29
synthetic) : :
Other manufacturing industries Cp17T |2 |3 26 27 [ M6} 36 25.}(%%)
Total L3 1 34 {29, 42 | 44 ) 47 | 43 (1581 57
- (37) - . : ‘ 155)1 (40)
Transpor$ and cammunications * 29 130 {15 | 85 |33 |18 {143 |218 | 40
Commercial ‘premises ‘ ‘ L . 1(62) ‘
"Retail shops, department stores 8 |- 1 1 2
Warehousesp par t1 Zg 1%?) 1?% 12% %23) 18& 8 182
" Wholesale dealers 27 145 |19 | 53 |40 139 125 | 37 | 19
. Total 36 |50 | 54 | 73 | 66 M08 {64 | 50 | 5%
_ (36) T (w3)
Professional establishments, public 25 j49 .26 |30 (26 |26 |20 [ 26 |29
institutions _
Public entertainment 20. §37 129 [ 25 138 (27 | M 25 1] 35
Housées and flats 26 |14 ;22 |30 {19 |21 |20 |17 | &4
Clubs, Hotels, etc. - |30 {18 [ 22 124 |25 | LO |32 | 26°
Taundrics - 116 14O 144 113 |38 |18 | 18 -
Other buildings (1nclud1ng offices) 29 140 |39 |45 [ 26 {31 |49 |27 |15
Outdoor hazards L5 141 |23 {212 |17 |87 |17 ?4 32
Total 39 |35 |32 |53 {41 §52 |44 57 | &7
L (35) |- J(29) (39) (50) 1(40)

' Note. The figures in brackets show the average loss per fire when certain

extremely large fires causing damage to the cxtent of £500 000 or’

~ more have been excluded,




Table 5

THE ESTIMATED FREQUENCY OF LARGE FIRES IN THE UNITED KINGDOM 1949-52
IN RELATION T0 THE OCCUPANCY INVOLVED
EXCLUDING FIRES WHICH COST LESS THAN £10 000 AT 1949 ERICES

Ocoupanéy

" Number of fires

1949

1951

1952

i Manu~ac,ur_ng,1ndustr1es [

Cq°m1';*s, dyes, exploslves, palnts, oils,
greag

Manafacture of metals, machlnes, implements,
conveyances .

Textlles and textlle goods

Leather and fur preparation
Clothing manufacture
Food, drink, tobacco i
Woodworking, furniture-

' Paper-making, printing '
Rubber manufacture (1nclud1ng synthetzc)
Other manufacturing 1ndustr1es

Total B h

et . . .- C e e 0 - [ETEAEN

..e~' P ' ? f
) ? : R NN wt Uy

Transport and communicatlon*l?J‘g-'iJ:u 5

e h : . . DICPASTY s Lo,
F U L N R R PU A PR I KR TN

"Commer01a1 premlses o
Retail shops, department stores
Warehouses ) i S .

Wholesale dealers

,| [ - Do P

T 1 wde o e LR ) Seds

Gages ot PV N TR I - 7.‘ P ST e,
FAIRAN TR EI AN SPATP R N PN C oy e i e

Profe381onal establlshments, publmc L
institutions .
Public enterta1nmen§
Houses and.flats .
Clubs, hotels,vetc.
Iaundries:’ i e
Other bulldlngs (includlng offices)
Utﬁ

S ‘.

Total (excludlng agrlcﬂitﬁial
premises ‘and outdoor hazards)

12.

23

22

SIS

-t e
(ORI A"

1950 .

18

2

g

(23)
3

11

9

2
10

116
(_113)

E I
13 3
13 | b
4 " vy
, :

197
. (196)

165

! (163)
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Table 6

AT 1949 PRICES, IN RELATION TO THE OCCUPANCY INVOLVED
EXCLUDING FIRES WHICH COST LESS THAN £10 000 AT 1949 PRICES

THE EDTIMATED DIRECT MONETARY LOSS- IN LARGE FIRES IN THE UNITED KINGDOR - 1949 52 .

Less in units of £1 000

Note,

The figures in brackets show the total damage whén certain

extremely large fires causing damage to the extent of
9500 000 or more (at currcnt wrices) have been excluded

Cw

Occupancy -
1949 1950 1951 1952
Manuiacturlngrlndustrles .
chemlcals, dyes, exploslves, palnts, pils, 451 226 878 277
grease
Manufacture of metals, machines, implements, 981 [ 1287 |1 366 |1 685
gonveyances ‘ . 11 313)
Textiles and textile goods 1435 1628 |1 500 |1 305 |
, ' @ 076) | (562)
Leather and fur preparation 216 193 123 1. 163
Clothing manufacture. 93 179 750 140
Food, 'drink, tobacco 1 017 | 448 406 326
Woodworking, furniture 369 282 327 626
" Paper-making, printing 554 252 |- 321 308
‘Rubber manufacture (including synthetlc) 20 10 .23 132
Other manufacturing industries 413 166 147 578
(206)
Total 52,9 14661 |5 84 | 5540,
(5 417) & 051+)
| Transport and comnunications . 35 1 274, 1.137 32
| o ' P | (273)
Commercial premlses A REEERS AN
Ruta1¢ shops, deportment . stores .. 232 527 | ..126 .} .273
Warchouses 2:475 | 638 | 335 [ 1:0%
\ (475) '
_¥Wholesale-deslers : 541 225 M8 126
Total 3248 11 410 779 |1 434
Professional. establishments, publlc K 366 136 1 A47 | 0 306
institutions ~ | O .
Public entertainment L 295 269 | 152 304
Houses and flats - 288 79 Yl 297
‘Clubs, hotels, etc.. 20 276 219 242
Laundries . - 113 70. 37 -
Other bulldlngs (1nclud1ng offlues) 93. 332 92 15
.- Total (excludlng-agrl‘cultural 9888 | 7507 {8448 | 8170
premises and outdoor hazards) {7 888) | - 1(7 160) {(6 684)




Table 7

THE AVERAGE DIRECT MONETARY IOSS PER LARGE TIRE IN THE USITED RINGDCOM 1949-52,
AT 1949 PRICES, IN RELATION 1O THE OCCUPANCY INVOLVED
FEXCLUDING FIRES WHICH COST LESS THAL £10 000 AT 1949 PRICES

- . ‘ Loss per fire in units of £1000,
. Qccupancy. : A
- ! 199 | 1950 1. 1951 | 1952
I i o i
Mie: Pufacturlng 1ndugtr1cb } | ; |
Qhemlcals, dyes, explosives, paints, oils S 38 25 48 28 |
grease - N o N - '
Marufazture of nbtals, machlnes, 1mnleuant~; 43 50 1 57 67
cenveyances | (55)
Texntiles and textilsz ”Oodu . ' 52 63 ! 62 77
' - o) b (35)
§ Leather and fur preparation. : B4 O o1 33
© Clothing manufacture ° - .19 ! 45 | 69 ; 20
i Feed, drink, tobacco - : g5 32 L5 33
{ Woodworking, furniture 28 - 20 1 47 ; - 33
i Puper—maklng, printing 50 35 32 34
i Rabbar manufacture (imcluding synthetic) | 20 10 - 23 25
3 " Glnsr manuiauturlnr industries - i WG o 33 29 i 64 |
: : : % ! o (26)
. Total - - - Y YA L3 52 48
i I D P Gog (39
- Transvort and communications o 18 138 | 26h | 32
. , i i (91)f
S o+ H 1
Commercial premises : i ; '
Retall shops, department stores .39 53 3 ! .39 |
Warchouses . poo243, | 165 | 67 7h
: (53) PN |
Wholesale dealers o ‘ o 22 - 2 . 15
' T ! i .
Potal ' - _ 408 59-1' - 41 | 50
s o - 0 (43) g : ‘ .
‘Eiofbssional establishments, public : 26 i 20 25 28
~institutions : ' " L :
Public entertainment - ' 27 1 30 ! qu 3
houscs and flats . [ 21 20 ¢ WU | 37
| CIubs, hotuls, ote. |2 39 ¢ 27 22
| Laundries - ' | 38 18 19 & -
Crher Jullulnra (1ncluu1nn ofilce§) i 31 4e 23 15
Total (cxcludlng agricul tural | 52 0 43 7 51 A
| premises and outdoor hazards) | (40); : (4)) (37)

Note.,  The figures in brackets show tho avezage damage when certain
. extremely large fires cdusing damage to the cxteut of
~£500 000 or morc (at curront prices) have been excluded.

¥
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Table 8

PROPORTIONS OF LARGE FIRES TO ALL- ATTENDANCES BY FIRE BRIGADES AT FIRES IN INDUSTRIAL PREsISES
(FIRES COSTING LESs THAN £10 000 AT 1949 FRICE LEVELS NOT COUNTED 43 LiRGE FIRES)

. Year - )
oeo 1949 L 1950 1951 1952
ccupancy ~Percentage | . Percentage | Percentage I Percentage
No. of i i No. of No. of Ho, of |
- » of all : £ : of all 1a Py cof all 14 £ | of all
large fires ! attendances | large fires - attendances ! Tge L1IeS | ,ttendances rge :|.resl attendances
! 5 ! ; , _ |
Chemicals, dyes, explosives 12 i 3.2 ' 9 f 2.4 j 18 L3 10 | 2.4
paints,oils, grease ! ’ ‘ ’ .
| Manufacture of metals,machines 25 i Au | 26 1.7 . | 2 1.5 25 1.3
" implements, conveyances T : ! ' | ' : ‘
i - ' , !
Textiles and textile goods 22 ; 4e3 24 f ' 4.2 ' 24 3.3 17 2.8
Leather ‘and fur preparation - ‘ 4 ; '5;9 : 3 ! L5 3 4.8 . 5 4.2
Clothing manufacture ; - 5 1.5 » L 1.3 _ 11 - 3.7 : 7 2.2
: I . :
Food, drink,tobacco i 12 © 1.9 ' 14 : 2o 9 1.5 10 1.7
Woodworking, furniture 13 2.2 - |- Mk i 24 7 1.3 19 3.3
| Paper-making, printing JI 11 i Lol 7 . E 2.0 10 4.2 . 9 3.5 _-
Other manufacturing industries* | 10 { _ 1.6 : ' 6 1 6 1.1 ,! 14 2.8 |
. ! - ! IR = | !

+ Excluding building and contracting in which ‘there were no large fires,
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Table 9

i

-

010 DATA hELATING TO §hﬁTAlh INwlafaded IN THE UNAToD KLNGLONY

i At it ol W

Average "large
fire" loss per

Average "large
fire™ loss per

Average loas

=]

et output per
person amp~

atocks of fine
ished goods and

work in progress

stocxs of nat-
erials and fuel

Teotal stocxs
PEr person enp-

e I T S PR T

Total stocks

L

.y i

Source of eoonomic data - Cenguses of Production - Juumary tables for 198, 1949 and 1350

Note: The term *larger eatablishuent® means an establishment employing wore than ten people,

+ The figures for 1948 are fur Great Sritaia only

x

The census of Production data for 1950 is not comparable with the other years since certaln manufacturers
with major retailing or wholesaling activities have been excluded. The only industry in which this

difference 1s important is the wanufacture of food, drink, tobaoce,

The Census data is concerned with

about 55 per cent of the eatablishnents in the industry in 1950, while all large fires have been included

in this year,

The figures in columns (1) and (2) are therefore biassed upwards,

Industry Year _ 1 000 euployed per . __ | per peraon emp~ | per person empe | ser lary
: larger in larger  large tire loyeu . largeriy, eq in larger | loyed in larger|toyed in laner egngliggzznt
establishment | ootablishuents ‘ estavlishuents |e¢ytaplistuents | establishrents establishuents
(1) (2) (3) (&) (5) (55 (7) Bl G

£ £ £000 | L £ £ £ 2000

-Ghewicals, dyes,explosives, 14,8 180 120 51 é 770 140 220 360 52
paints, oils, grease 1949 190 150 38 ! 7150 160 210 500 59

_ 1950% 140 90 22 % 860 170 220 390 61
Manufacture of metals, machines, | 1%38° 60 30 21 i 230 160 110 270 47
implements, conveyances 1949 20 b b3 ! 250 130 120 310 54,
1950% [ 40 43 570 190 120 50 55

Textile and textile goods 1948+ 120 100 W7 520 100 160 260 33
1949 150 120 52 520 130 170 300 39

1350% 240 180 74 - 600 140 170 310 L2

Leather and fur preparation 49,8+ 150 - 280 40 %0 130 230 410 23
1949 210 370 54 - 650 260 220 460 27

1950% 200 350 70 740 250 230 490 29

Clothing manufacture 19,3+ 15 20 25 400 50 100 150 10
. 1949 10 20 19 390 0 120 170 13
1950% 30 . 40 &9 400 60 140 200 16

Pood, drink, tobacco 1948* 100 130 63 750 200 190 3% M
1943 130 150 89 130 220 200 420 3

1950% 120 120 , 35 820 250 260 510 22

Foodworking, furniture 19,8* 70 10 27 510 80 130 190 10
’ 1949 90 160 28 490 70 140 200 11

19350% 70 130 20 510 70 - 140 210 12

Paper-paiking, printing 194,5% 70 70 30 630 60 100 160 15
1949 130 130 5 610 70 110 180 17

1350% 60 60 31 680 0 100 170 17 ‘

i SR
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Table 10

SUPPOSED CAUSES OF LARGE FIRES

Supposed cause

1948 ;

|

1949

1950

Total

1948-1952

’

-AShBS, SOOt .I.l.._‘.ll“"llttl|...‘I°|0.I"I.o

‘Carldle .!....s.0.l......'.I..C.l.‘...iiﬂﬂb.

Chimney on fire, not confined to chimney

Chimney, sparks from (outside building)
Ibubtful ...llll.l..ll...'l.l..l..l..l.
Electrlc motor co.ao..o..-o.o---on--oco-
ref‘rlgerator sscssvsNRrIERITE RIS

mn ER N N NN NN E NN NN NN N NN NN
wire and cable, other than lead

to apparatus B

© .wire and cable; lead to

appar&tus sessrsasssnsesonenee

other apparatus cesesscsvesaccs

-Exploslves, fireworks sesescesscrcevcece

Flre 1n grate A PSS OPUBPEIPOERIIEIIRLIVYERN.

Fish frying range. (all PUELS) wereernios

Flue ..'.I..l..I..l...l.......l.l.......

Furnace (coal or COKE) seseessasecssvasse
{ Gas (coal) burner, jet, ring ssessescess

fire, heater, radiator «eaese.
Oth-er .l--....ac..o..i-o.oo..
Incendiarism R R

.nghtnlng S0 A AT ARSI OR L BOeROPUEPEARRTIDROEECELS
I Locomotives, sparks fIrom.esieescecosasss

Ma.tChtﬂs ..0...'......'.....l..'.l..‘....

-Mechanlbal heat or Spa.rks seessssv e o\ons

Metal hot .I.......Q.‘...C.'O.......l'l
011 blOWlamp l...'...............I..'..

englne estsdnsenssnotetssns bt Rew,

lamp, StOVE seesessseescsssnsscanss
"other apparatusS ssecessasecascssses

| Oxyacetylene cutting and welding. .

apparatus R R N R R RN R TR R R I

. Rubbish burnlng ALK R R A
_Slow combustion stove. R YRR YRR U

Smoking materials sseessessscasaccssssns
Sponmneous Gombustlon ....-o;‘o esassse

Static electricity eiveesesssssscaresres

Taper, lighted paper or sticks sesecssee

: Mlscellaneous o.o.ooonou-oo-oo-nvolt-0'0
' Urlknovm ...'............'.......‘.....‘.

100

PP PR Y

Oy

et ® A N 1 M

N e

-

Do

-

PG PO

(0s) - —

] ]
£ 10 o>

W=

e

SN RN

-

£ -

N o

1%

1 3L

F O)u'\b-\o NN WO

- -

[AS)

. #— . .
W W=V E=SUoWOOmOWOoO NN NDWMm

-

.Total .'.-;.l.....'...“.l.l.....‘.

176

206

185

200

to.

24,8

1.015

+ Suspected arson or incendiarism but. no person was charged.




Table 11

THE FUEL ASSOCIATED WITH THE SOURCE OF IGNITION IN LARGE FIRES OF KNOWN GAUSE GOMPARED WITH OTHER FIRES

ATTENDED BY FIRE BRI(L:DIS

- 1948 1949 - - 1950 1951 1952 | TOTAL
Fuel of apparatus ! All fires; Allﬁ.nes { _ lJ‘h]l fires ) - All fives All ffires
causing ignition > large except | Large except ! Large except Large except Large except | Large
' fires houses fires houses | fires houses 4§ fires - | houses’ fires houses ' fires
~and flats _and flats; and flats and flats : and flats t .
' Coal or coke 8 3 800 6 ;e ) 6 1 LoO00 |- 8 21 L K00 | 49
i : (10.8) ! (20.8) | (7.9) L (6.5) | (20.1) | (9.6) (18.#) (21.4) | (11.2)
Electricity 16 1 3100 | 17 v b2 3600 | .21 e 120 3 800 97
. i (21.6) 1 (16.9) !(22.4) »(22.8) - i (18.1)" | (25.3) : (17.5) (18.4) | (22.1)_
Coal gas 3 - 900 1 - s _ 6 t 1 100 K 72 ) son 8 1 100 - 19
- (4.1) (4.9) ; (1.3) (6.5) (5.5) | (2.4) (7.0) (5.3) | (4.3)
1 ost . 1400 | 2 e o711 200 5 5 1200 26
. (9.5) (6.0) | (2.6) (7.6) | - (6.0) | (6.0) (boli) (5.8) (5.9)
1 Other fuels and P40 19 400 " | 50 ese | 52 110 000 47 60 10 100 2,8
undefined causes where ! (50.4) (51.4) (65.8) (56.6) I (50.3) | (56.6) (52.6) (45.0) (56.5)
" no fuel is applicable ’ - ! : : :
+ - -
Total fires of known h \ 18 300 ' 76 ese 92 19 900 83 eee i 11!... 20 600 439 .
cause (100.0) (100.0) ((100,0) (100.0) f (100.0) {(100.0) [(100 .0) (100.0) (100.0)

. Note.

The figures in brackets are pergentages of the total number of fires in sach year,.

s



i . : ‘Table 12 "
Lo ‘;. SR N re Mdaan Y ;_!I":..;-'.";J,'.'-.‘_." e mQUPANCX) IN RE[‘ATION T0 THE TIME OF DISCOVERY OF LAR@ FIRES
T o C U .. &verage number per jear - - : :

R T [ R - O :,. — .;_ :.- ‘_.' .-‘..:. e T , . —— ~ . = "Pf“aféégioﬂé_l ’ - - A ?
' . e e ] _ , ) ‘establisiments, . :

.. TAme I agriculture. 'Efublic-utﬂjiies Commerce  !'public instit- Clubs, hgtels, ‘

and transport [and-offices-- - |utions,,enter— 1a!ﬂd??esz Outdoor ha?arés

. e e - talnment,prlvate other bulldlngs :

-Total fires in,

which time of .
discovery -
is known

. “houses and flats .

- . 12.6
0.2 13.2
- 10.4

.h G 2_0&- .
1.}‘0 ety — ! M .3‘.'2 ’

.
-

2,30 acm.- | .5
ey

3

5

L ]
" s @

i 3.30 a.me- |
L 4. 3‘0 8ellle ~ f
5.30 a.me~ ; 5. SR
6.30 a.m.=. | 3,6 s D
730 aeme- - 3.6 o -
8-30 AeMy~— ° |- s
. 930 a.m.- | -
10.30 a.m.- |
11.30 a.m.~ i
12,30 pem.- | - 4.8 i e
1,30 pem.- 5.0 o 0.2
2,30 pem.- : o 0.2
i 3-50 Pee — .
| L4e30 pem.-
i 5.30.pem.-
. 6,30 pene~ |-
7:30 Peme -
825‘0 -P.Iﬁ...— -
90_39’ Pele~ . ‘
10,30 pem.- |

i
;
12,30 a,m.~ | o e |- . 0.8
i
i

|
-
\.D\.J'\\N

CROF F OFNRNEE ACNONREH o

p%pbh
00 0

1
LI T B R )
OO N

*

-
.
'O
1
|

-
.

DPOOOOO A
nE FFOFFOPON
1
i

L ] L]
[ ] *
L]

]
[0

« ' & & &

*
| ®
loN e
- &
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n
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 popooo0p

R ‘ g 5 . . . \
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B T LR SRR -t e -,—;---‘,u—_ T S CER e R e - — —— '-' - , : ; - _— : -
| . Total . i‘ 422.0 4.8 28.0 4 2290 126 - ¥ beb o 201,00 .




‘Table 13

TIME OF DAY OF° DISCOVERY OF IMGE FIREs IN RELATION TO iDCATION OF PERSON MAKING THE DISCOVERY

- i)eacriptioh of persdn discovering fire

People- éonnec_t-eygi

- : People in neigh- !
’ . with premisés Propor- | bouring premises Propor- | Description
A - Time of day AIe.'f.xr. | either inside or - tion of .| or passers-by or | tion of |not given or Total
: ' outside building total in| policeman total in.| not known
. of origin period - period
(1) (2) _(3)
No. - P ye No. 7 No. No.
o 1.-12.30 a.m. - 6.29°aim. 1948 22 P43 29 57 - 51
- o 1950 | 27 'S ¥ 36 - - 57 - - .63
. 1952 I . 28 . 36 49 6y - 77
. 2. 6,30 a.h. - 12,29 P.m. 1948 | 18, 75 6 .25 - R~
-~ , S 1950 | 18. 50 - 12 L0 - . 30
1952 - 28 82 6 18 a4 34
) RN ' o ; ‘ . | o
| 3. 12,30 pom. = 6,29 p.m. 1948 | 33 59’ 23 41 L, 56
S . o 1950 28 70" - 12 30 - 450 |
A - 1952 41 - 63 2l T37 .65
he 5,30 pome - 12.29 8.0 1948 2 48 22 52 ~ 43
o " 1950 20 38 . 32 62 52
1952 23 . 3. 40 63. - 63
* - Time unknown 1948 - - .2 o2
. i 1950 - 5. 5
1952 - - 9. .9
_ ‘Total - 1948 9% 53" 80 k5 2 176
3 h ' 1950 | - 93 49 . 92 - 48 5 190
S ' 1952 | . 120 LB 119 48 9 248




Table 14

THE TIxE OF DAY OF DISCOVERY OF LAHGE FIRES IN RELATION 70 THE LO33 CAUSED

fine of day
Year 1250 2eme=| 3430 ea= | 5230 208e=| 230 aome= | 12,30 porte=| 330 Deto= | 5430 Detfa=| 9430 pormo-
3229 2,0 5.29 - Y. M 9¢29 asm. 12.23 pPema 5.29 Peilts 6-29 P’omLo‘u 9 29 Deile 12,29 8.2
Average loss per fire (£ 0003)
{(a) Losses between 510 000
and £33 000 .
48 2806 30.38 28,1 29.1 25,1 22,2 37.4 27.1
(31) (20) (3) (12) (21) (27) (22) (155
1943 29,0 27.6 19,7 23.3 2oty 304 " 29.1 30.6
(32) (22) (12) (18, (21 (24) (23) (30)
1950 2647 30,0 3.0 23.1 25.1 25,6 25.2 30,8
(51% (2n) (“’g (13) (10 (25) (23, (23)
1951 27, 28,6 20, 27.4 23, 352 331 315
(25) (31) (12) (4) (25) (21) (20) (29)
1952 27,9 30.9 26.8 23.6 29.5 28,2 22,2, 334
(42) (27) (1) (22) (27) (35) (W) - (28)
(b) Losses between £10 000 - o
and £193 000
19,8 23,6 30,8 2841 39.6 L. 3 33.5 46.1 52,3
(31) (20) (9 (14) (28) (30) (24) (13)
1949 32,6 35.1 50.4 h3.1 351 39.2 2%.1 30.6
(33) () (15) (19) (24) (26) (28) (30)
1350 39.1 35¢9 437 29.6 51,56 29.4 %21 33,7
(35) (26) (15) (13) (12) {26) (28) (24)
1951 33.4 38.4 38,1 48,8 23,8 35.2 5045 36.7
(28) (34) (13) (11) (5) - (21) (2%) (31)
1552 38,3 | 3%.3 26,8 | 357 . eg.- . %0 ? 222 a2
(1) (30) 49) (23) % R () (39)
(o) All fires (losses groater ]
than £10 000)
1948 28,6 30,8 28,1 599 bhe3 3809 58,2 42,3
(31) (20) (9) (15) (28) (31) 225) (18)
19,9 4842 35.1 4Qe4 140.9 35.1 392 2,8 30.6
(35) (24) (15) (20) (25) (26) (30) (39)
1950 51.9 35.9 437 Lhe} 51.6 48,7 4241 33.7
37) (28) (15) (45) (12) (28) (23) (2s)
1951 1.8 7645 338.1 718 36,4 45.0 83.4 36.7
(31) (39) (13) (12) (26) (22) (25) éji)
1952 33,3 Shel 26,8 75.9 h34 36,8 31.6 905
(a7} (31) (11) (24) (29) (37) (31, (32)
Note. The figures in drackets are the numbers of fires,

T/ 4
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Table 15

OCCUPANCY IN RELATION TO DAY OF WEEK OQF OGGUﬁRENCE OF LARGE FIRLES

Occupancy Year 3:;’ %g;- ng;- 1&@2;§- Tgﬁi- ' g:;- S%Egh Totall
Agriculture and 1948 6 | 17 13 14 15 12 19 96
industry 1949 7 16 22 15 13 24 14 111

’ 1950 10 23 13 2h 17. 19 | 1 120

1951 12 14 17 17 3, 18 22 | 13

1952 16 20 25 25 26 19 17 | 149

{ Public utilities and | 1948 3 L - 2 - | - - 91.

transgort 1949 - 1 1 - - 1 - 3
1950 - - 1 - - - 2 3

1951 1 - - - 1] -5 1 - 8

1952 - - - - 1 1

Commercial premises | 1948 3 6 b - L 2 3 22
v including of'fices 1949 2 2 5 9 3 5 4 . 30
1950 @ 3 o2 L 4 5 b N 26

1951 - 2 6 3 4 3 b 22

1952 | &4 8 10 4 ° 5 6 5 40

Professional estab- 1948 - 9 3 11 5 3 3 3
lishments, public 1949 9 7 5 3 7 3 5 39
institutions, enter-| 1950 4 4 3 - 2 5 -2 20
tainment, private 1951 2 5 2 3 1 1 .2 17
residences 1952 5 3. 6 7 I 9 - 1 35
Clubs, hotels, 1948 - 2 - 2 3 - 2 9
laundries, other 1949 2 1 1 2 5 1 1 i3
buildings 1950 | 2 L -3 - 2 - b) 1 15
1951 1 14 1 2 1 L 2 1 12

1952 3 1 2 3 3 - 2 1

Qutdoor occupancies 1948 - - 2 - 2 I 5
1949 -1 1 2 v 2 2 - 8

1950 | - 1 - - 1

1951 1 - d 1 10 1 -1 6

1952 | - 2 | - - - - 3

i 411 occupancies for 1948 124 38 22 29 | 29 47 1+ 28 175
which day of out- 1949 21 28 361 3 30 | ‘34 | 24 | 204
break is known 1950 19 33 25 28 | 26, N 23 185

. 1951 17 22 28 25 1 45 30 | 32 {199

11952 | -28 b b 39 | 38 b 25 2Lz

| iverage yearly } : ! "
incidence in all | 194 | 31201 31,0 | 30.4 | 33.6 | 29.2 26,4 1201,0
occupancies = Lo I P : 5 '




Table 16

OCCUPANCY IN RELATION TO MONTH OF OCCURRENCE OF LARGE FIRES

.
' AvVerage ‘number per year
1 | Professional ]
- ' L ' : | establishments, | ‘
Agriculture | Public ufilities' ;  Commerce lpublic instit- ;Clubs, hotels, Qutdoor
Month and industry | and transport | and offices :utions, enter- i laundries, occupancies | Total
. P ! tainment, private |other buildings !
B ; i houses and flats !
. i j o
January 11.2 i - : 3.6 ; 2.8 r 1.8 - 19.4
: - q : i
Februa.x‘y i 10.4 0-6 ] 2.0 l 2‘8 i 1.6 0.2 17.6
. l; . | . ’ A.rl_ . E . : ' -
. Ma,rch E - ‘105'6 : . 0.244 :: ) 200 [ 2.'1-1: - ; 1.0 0.&- 16.8
i o N .
4pril ! 8.4 © 0.6 1.8 | 2.4 ,! Ol Ol 14.0 |
May | 13.8 0.2 ' ' 3.4 ; 2.0 | 0.8 ! 0.8 21.0
i : i i .
June I 11.0 P 0.2 2.0 3.2 : 0.8 0.6 7.8,
- ‘- . | - :
Jul;‘; . % 9.6 - i to- 0.6 ) 1.6 2.2 ' 106 0-2 15'8
August L 7.8 ; 0.6 : 2.2 2.2 : 0.4 0.6 13.8
v . ! _ ' ;
September | 7.6 L o 2.2 2.2 0.6 1.0 i 14.0
. o % : |
October ‘ 9.8 | 0.4 - 16 3.2, ; 1.4 Ok 16.8
November X I 10,8 i 0.6 ' I . 3.0 1.8 ; 1ok - 17.6°
i : e - i : 3
December . . 3.4 : 0.2 3.0 § 1.8 0.8 | 0.2 194
L . i : ! i ——— .
T T T ; i , : : i - . )
Total ’., 1204 \ ko8 g 2844 ; 25.0 .; 12.6 ; b8 ; 204..0




Table 17

OCCU‘%NCY N RELATIOH TO THE NATURE OF MATERTAL DAMAGE IN LARGE FIRES

Type of occupancy and damage . 1643 [ 1949 | 1950 ) 1951 | 1952
Idustrial premises (including agrlcultural) .
Maiw loss due to (a) structural damage - 2 - 1 1
(b) damage to machinery 1. - < by .
(c) materials used in 1 - 1 1 | 2
manufacture ‘ N
(d) materials in process 2 2 1 1 3
of manufacture
(e) stocks of completed .2 3 - 1 5
goods _ ‘ .
(f) other contents, not 1 4 - - 1
machinery ‘ _
g) contents and machinery L ! 3 5 9 5
“(h) structure and machinery 2 1 1 5 1
(i) sitructure and contents | 23 23 41 28 41
(j) structure, machinery . 60 71 70 81 90
and contents- _
(k) not stated : 1 3 L | . 4 5
‘ Total 97 (112 1123 1135 | 154
Gas, water, electricity, sewage, transport )
and communication
Main loss due to (a) structural damage - - - - -
b) demage to contents 3 1 - - -
} structure and contents 6 ) 2 3 7 1
d) not stated - - - 1 -.
Total 9 3 3 8 1
Commercial premises - ’ -
Main loss due to (a) structural damage -- 1 A - -
(b) damage to contents - 4 1] = 2
¢) structure and contents 22 2L 22 17.1 36
g) not stated _ - 1 2 4 1
Total | 22 | 30 | 26 | 21 | -39
Prcfessional establishments, public ' '
institutions, entertainment and residential
houses and flats
tain"loss due to (a) structural damage 7 5 B T 3.
(b) damage to contents - 1 - - |1
¢) structure and contents 27 33 17 17 32
d) not stated . - - - - -
Total 3 1039 1 2 | 17| 36
Clubs, hotels, personal service and other " :
buildings . |
Main loss due to (a) structural damage - 3 [ ( - -
(b) damage to contents . - - - - -
c) structure and contents | ,9 | 10 | 156 [ 13 | 15
d) not stated - - - - -
Total . : 9 13 17 13 15
Outdoor hazards
Main loss due to (a) damage to structure - 8 - 1 -
. and equipment of
occupancy .
(b) materials contained L . - 1 4 3
in occupancy ) .
(¢) structure, e%ulpment 1 - - 1 -
and materla
(d) not stated - 1.1 -1 - -
Total o 5 9 7 1 6 3
Total fires o 1176 206 1190 {200 { 248




THS FREQUENGY OF LARGE PIRES DN RELATICN TO THE TYP# OP BUILDING UONSIRVUGTION OF THE OCCUPANGE
| 1 |

Table 18

. hi'!
L
3
i
¥
b

-
Type of building ocoastruotion

Total
i Framed unlcaded 1t
Qccupancy Timber framed walls| Load bearing walls | Load ieu‘ing walls '31. ﬂt; or Gon!tmot'ion b\i;;;;j.ni:;
with or without without iaternal rgg'h_interml without internal | kixed construstion| ,..¢ reported
internal oolumns columns coluans oolumns
Average Average 11 Average Aversge ' Average
No, of | 1aas pér | N0» oFf | 10ss per | N0 of | 1oag per| N0 Of | 105y per| 0o Of | 1043 per | Noo of fires | No. of
fires fire fires fireg | fired fire | fires fire | fires £ire fires
Year £000 2000 i £000 £000 £000 o
z
(a) Pires in which the loas "
ranged between £10 Q00
and £199 000 1
Agriculture and induatry | 1948 ¢ 23,2 23 25,6 ) 554 2 10 20,1 6 L3.2 1 9%
1950 13 28,8 28 2443 4 Lo $ 15 46.9 19 41,1 5 121
1952 8 23.3 56 23.5 &3 42,3 23 10,2 11 50.5 1 143
Public utilities, 1,8 | 2 15.0 2 37,0 31 35.7 - . 1 50,0 9
transport 1950 1 35.0 1 30.0 T - - - - - - 2
1952 - - - 1 40,0 - - - - - 1
Commerce and offices 19,8 1 158.0 ‘ 42,8 8' 4149 1 15,0 2 58,0 2 20
1950 - - 12 18,9 7. 4001 4 108, 3 { 180.0 2 26
1952 2 43.5 16 22,3 15 53.7 b 463 - - =2 39
Professional establish- | 1948 2 34.0 22 245 5 2044 5 40,0 - - - 34
ments, public instit- 1950 1 12,0 10 21.9 5 25,8 2 35.0 3 14.0 1 20
utions, entertainment, 1952 1 18.0 2 . 36,2 8 27.5 1 75,0 1 50.0 1 36
~private residences
Hotels, clubs, other 19,8 - - 4 12.8 3 27.0 1 15.0 1 2.0 - 9
personal services, 1950 1 31.0 8 3%1 & 2145 1 12,0 1 1.0 - 15
laundries 1952 - - 12 28.2 - - - - - - 1 13
All buildings 4948 i1 57 89 17 10 N 168
1950 16 {59 i 22 22 8 184
1952 11 1 108 ‘7” 28 12 11 237
(b) ALl fires in which the o
loss exceeds £10 000
Agriculture and industry | 1948 ¢ 23,2 23 25,6 51 °© 80,0 10 2044 3 b2 1 97
1950 13 28,8 28 9 43 58.4 15 4.9 19 RIS 5 123
1952 9 76.2 56 23,5 46 79.7 2 534 12 671 7 154
Public utilities, 1943 2 15.0 2 37,0 3 35,7 - - 1 50,0 1 9
transport 1350 1 35.0 1 30.0 1 250,0 - - - - - 3
1952 - - - - % 40,0 - - - - 1
Commerce and offices 1948 4 158.0 4 42,8 9 594 1 15.0 2 53.0 3 22
1950 - - 12 18.9 9 92.3 4 108.3 1 180.0 2 28
1952 2 435 16 22,3 16 78.4 4 46,3 - - 3 IN]
Professional establish- 1948 2 34,0 22 2445 5 2044 5 40.0 - - - 3%
ments, public instit- 1950 1 12,0 10 1.9 5 25.8 2 35.0 1 14.0 1 20
utions, entertainment, 1952 1 18.0 24 3.2 8 275 1 750 1 50,0 1 36
private residences _ ,
Hotels, clubs, other 1348 - - 4 12.8 3 27,9 1 15,0 t 52,0 - 9
personal services 1950 1 3.0 8 331 b 21.5 1 12,0 1 11.0 - 15
laundries 1952 - - 12 28.2 - - - - - - 1 13
All buildings 1948 11 57 71 17 10 5 171
‘ 1550 16 59 h2 22 22 =] 133
1352 12 103 7‘!_w L 29 1} 12 249




1 {" b , \. l ' " -
Table 19 ..
. THE INCIDENCE OF LARGE FIRES IN RELATION TO THE NUMBER OF STOREYS OF THE BUILDIN_@ OF ORIGIN
-I\‘Itnnll)er oi:,-_ storey-sl'o"t‘: buildi - -
. ' — ' — ‘ - I Number of
| Partiy i : Multi~ | storeys '
| S single o S . storeyed | - not .Tota?f.
- Occupancy | Sirigle . !l apna | Two Three ... Foar. | Pive [SIXor loi4n o known fires in
_ - storey partly” |. storeys| storeys . -storeys | storeys more . varying . |buildings
' - L -mul ti- - : storeys |..rher
i storey , 1 i of floord
. Agriculture and industry SA948 |- 25 45 i 16 -9 ; 10- 7 5 .9 1. 97
> - . 1950 | .36 26, | 17 W . .67 17 L 1 8- 5 123
1952.{ 55 31 . 16 Ao 412 8 3 5 | 7 7 154
- R ) : : k8 i : _r .
Public utilities, transport 4948| & - 3 1 - - - i - 1 9
l ] .. 1950 ! - I 1 . - - l - - - ! - - '3
- 1952 A .= : - - - i - - - - -1
. . . , _ ! - —
Commerce and off'ices 1948 5 4 - 5 3 3: 1 - 1 22
C ' 1950 4 2 - \ 3 6 7 i __I+\ - - .2 28 /-
1952 3 6 9. 3 9 ; 3 4 5 1 L B
Professional establishments, ‘1948 | 10 4 6 5 - 1 - - 7 2 3h
~ public institutions, enter- 1950 8 3 - 3 5 - | - - 1 - 20
" [+- tainment,private’ residences '1952| - & 242 5 6 T - - 5 1 36
Hotels; clubs, other 1948 -3 1 2 2 - - - 1 - 9
personal service, laundries 1950 4 - | 3 3 2 - 1 1 1 15
1952 | .- 1 4 b 1, - - 2 1 13
‘411 buildings 1948 47 2 27 22 13 10 6 17 5 17
. . : - 1950 - bl 32 | ~.. 26 28 15 11 5 10 8 189
1 4952 |~ 65 .50 i C 3k -3 b2 6 9 ‘ 17 10 245
A t
!
.-‘l : -~ .
8 — ] - ""‘, B



. Table 20

-

THE FREQUENCY OF LARGE FIRES 4ND AVERAGE LOSS FER FIRE IN RELATION TO THE TYPE OF BUILDING CONSTRUCTION

Type of building construction

' Total

- Range of Mimber framed walls| Load bearing walls | Load bearing walls | Framed unloaded I
loss per with or without without internal with internal walls with or | .o 4 o o4 uion | CONStruction | fires in
‘fire internal columns columns columns without internal ed con euion not reported !'buildings
i ' columns
. . Average - - -l AVerage | average o " average _ dverage
A Noe of | es per | NOe ©f 6 per {Now of 4 1o0g per [NOe Of 1io5s per [NOS OF oo per | No. of fires ! No. of
Year | fires ! fire fires fire fires fire fires fire fires - fire fires
~£99 000 1950 16 28.7 57 21.2 T K9 - 28.5 18 . ; 38.0 19 3.9 7 ; 166
49521 4 26.5 | 105 2.3 | 61 333 27 | 3.1 10 0.0 ] 1 | 225
£10 000 _-9};8.3_ 11, 35.9 .. 57 26.6 |- .69- --49.0 47 25. 4% 10 v 47.7 7 4= i 1168,
-£199 000 1950 16 28.7 59 25.2 57 42.2 T a2 55.4 22 44.8 | - "8 18,
: 19527 1 26.5 108 26.5 67 43.0 28 39,0 12 50.5 11 237
AJ—]. fireS 19‘,4-8‘..: 11 . 55.9 - 57 N 26.6 71 - N 5}_‘_.7 ‘.".17 ‘...25.1*: JR _10 ,'z‘b?.?.”‘-.- 5 1?1-
£10 000 1950 ; -16 28,7 59 25,2 52 1.4 22 554 22 Y oy '8 - 189
upwards 1952 | 12 65.9 108 26.5 71 73.0 - 29 53.2 13 . 65.8 . 12 245
[}
Q\
1
i 1 ! ' A




Table

21

AVERAGE 1OSS PER LARGE FIRE IN RELATION TO THE NUMBER OF STOREYS OF THE BUILDING CONCERNED

Number éf storeys Total
] ‘ o
Range of loss Partly single, ? 6 Multi-storey | Not stated| fires in
) 1 storey partly multi- 2 storeys 5 storeys 4 storeys 5 storeys or more with a varying or buildings
gtorey _— - ‘ st:rqys nos of floors | not known
Average Average verage verage .| _|Average Average verage Average
No. ofl1css per|N0oe ©f|1oss per|fos of 11058 per|{Moe of 1058 per|i0e 9f11o5s per|N0s ©Fl10gs per|Noe of 3,4 per|Noe of {1558 per | Now of Ko, of
fires fire fires fire | fires fire fires fire fireq fire fires fire fires fire i(fires fire fires fires
£000 £000 £000 ' £000 | 2000 £000 EO0 £003
£10 000 - 1948 | 43 2.9 22 3%k 26 2he 9 s 30,0 12; 37,0 b 275 5 27.4 15 1.1 5 153
£39 000 1950 49 28.1 27 3.2 25 25.7 25 2.6 12, | 25.3 10 33e3 B 30. 7 -8 2541 3 162
1952 60 28.4 43 0.7 33 234 b1 26,2 _20? | 35.6 5 240 5 50. 2 17 26,8 10 225
£10 000 - 1948 | 46 31.8 2% L6.7 27 29,7 22 332 13 | 41,8 9 737 6 395 16 37.7 5 168
£199 000 1950 53 270 30 5841 25 23.7 28 33.0 1 42,8 11 4646 > 76.0 10 451 3 179
1952 63 b9 L7 3714 | 33 234 31 26,2 22 |- k.7 6 2l 0 8 83¢5 17 26.8 10 237
All fires 1948 47 38.6 & L6.7 27 29,7 22 33.2 151 41.8 10 56,3 6 39.5 17 531 5 171
(£10 000 1950 54 41.9 32 Slee b 26 - 32,4 28 33.0 15 56,6 11 48.6 5 76.0 10 451 -8 189
and over) 1952 65 6.9 50 53.9 34 3.4 31 26,2 23 294 6 24,0 9 18541 17 26,8 10 245

T, %




Table 22

THE FOINT OF ORIGIN OF LARGE FIRES IN RELAfIUN 70 THE AVERAGE LOSS PER FIRE

i

1950

1948 L 1949 1951 1952
Where fire started No. of | Average No.%of Average | No, of | Average | No, of | Average | No. of | Average
fires loss fires loss fires loss firea losa fires loss
£000 | =000 £000 £000 2000
Industrial premises (including agricultural) . &
Processing departments 21 33,0 21 51.7 29 40.4 36 70. 6 3% | 61,9
Stores, warehouses 25 45.0 12 28,9 19 40.1 23 21,5 37 35.2
Canteens, kitchens, rest rooms, messengers 5 33.2 b 333 5 59.6 3 t4e 7 10 71.2
lobbies, libraries, offices, laberatories ' !
Boiler houses, engine rooms, generator houses, 5 42,0 9 337 ¢ 40. 5 ¢ 32.7 6 28,0
garsges, stablea, awitchboard rooms
Roof space _ ’ - - 3 14.0 - - 2 25,0 3 2%.7
Eiscellaneous and unknown 41 51.4 |- 57 55¢5 6l 433 65 59,8 62 55,8
Total 97 | wae2 | 913 | w67 123 | w26 | 135 | 586 | 15 | 51.6
Comuerciel premises
3torea, warehouses 8 85.0 8 k7.5 7 104.7 & 3543 16 5he 9
Canteens, kitchens, rest rooms, messengers - - 1 10,0 - - - - b 37.3
lobbies, libraries, offices, laboratories : .
Boiler rocms, generator housea, garsges, stables, - - - - - - - - 1 50.0
switchboard rooms ‘
Roof space - - - - - - - - - -
¥iscellaneous and unknown 14 5548 2% 136.1 19 b5k 17 37.2 18 58,4
Total 22 | 66.4 30 |108.3 26 | 61.3 21 36,9 39 | 546
Entertainment and transport
.j ) 7
Offices : 1 20,0 - - 1 14.0 - - 2 34.0
Garages : 2 30.0 - - 1 3540 - - 2 27,5
roof 2 20,0 I 85.0 - - - - 2 56,0
Miscellaneous and unknown i3 59.8 12 20 by 9 56.8 13 114.5 1 3.0
Total 18 35.4 13 254 11 50,9 13 114.5 13 35,8
Other buildings (including offices) o
Canteens, kitchens, rest rooms, messengers 2 71.0° 2 32,5 ‘5 e 7 3 18,3 3 15.0
lobbies, librariea, offices, laboratories :
Roof space 5 13.6 6 21,0 6 21.5 2 29,0 9 27.6
Miscellaneous and unknown 27 201 3 25.6 . 20 36.6 20 27.1 27 33.1
Total 34 22,1 L2 25,3 29 n.2 25 26, 2 39 30.4
Outdoor ocoupancies 5 605, 6 8 95.6 1 17.0 6 740 3 M.7
Total 176 57.8 206 51.8 130 43.8 200 56.3 248 47.6

T/78 .



TABLE 23a

10SS IN RELATION TO TIME DELAY . BETWEEN DISCOVERY OF FIRE AND .ARRIVAL OF

FIRE BRIGADE 1948
(No flre-flghtlng before arrlval of Brigade)

Numbers of 'fjire“s

-Time delay (mins. g
Loss = y (mins.) -~ TOTAL

‘ =5 | 6-10 11 15 16-—20 21-30 . 50 ‘and over : Unknom
o . o T ) : | . I . ]
£1O 000" u‘i.o ‘u.-.o‘lo 10 12 - 2 ) 1 2 1\ E - ! 28
£15 00()"'l KRN . l{- 5 ) 2 . - 1 1 d ! 1 ' 1 1}.{.
£20 000= 4ienones 3 5 2 1] - 2 ; 1 115
£30 000 vvvanree 10 8. 2 0 2 - 1 o= 23
£50 000~ sesssane 30 12 1 22 - ! =020

|£1OO O\.’O'olonolol 2 5 _1A 2 : - - - : -'";. 10' o
£200 000 and over 1 1 - - ; - ! EI- e
| TOTAL 3300 49 f 10 9L 5. Ly A T
: TABLE 23b

10sS IN RELATION TO TIME DELAY BETWEEN DISCOVERY OF FIRE AND ARRIVAL OE

-

FIRE BRIGADE 1949
(No fire-fighting before arrival of Drigade)

Numbers of f ires

” .: Lo o T:_.me_dela.f (mins. ) . E: Toral,
o 1-5 6-10 [ 11-15"{16-20 | 21-30 {30 and oVer | Unknown *
' . L - I LA B M N
2 — - - S R ' ] T L L
£10 000- ,eseness 6 i 16 3 2 | 2 - SN
£15000- tvesanee 14 10 1 i - R R -1
£20 000~ wiosvonss 13 12 2 3001 - R 1
£30 000- seuseonn 3 10 13 2 Poo= i 20 -
£50 000" IR TR RN 10 9 5 1 . 1 - . -t i 2L|- ' .
,‘E’IOO OOO"’..O..nol 2 - - 1 i 2 - - “ ‘5 ) (
£200 000 and over 1 - - - 1 - - ‘|r G2
TOTAL" 59 : 57 1 10 | 11 i 6 ! 6 Loz g
TABLE 230

LOSS IN RELATION TO TIME DELAY BETWEEN DISCOVERY OF FIRE AND ARRIVAL OF

FIRE BRIGADE 1950
(No fire-fighting before arr:.val of Brlga.de)

Numb ers of f:.res

. Time delay (mins.)

i

. Loss, . , , TOTAL |
1-5 6=10 11-15 I 16=20. 21—30 30 and over | Unknown
" — : Oa i _”. T ; T -
£15 000‘,. .. tiaw 11 ‘ .n 7 1 ]' ) - 1 1 * i - ? 21 ','f
‘ £20 000"‘ cetisiess 8 10 2 | 2 - 1 : ! - 23
£30 000- savesnee | -4 10 30 - 1 1 L= 19
£50 OOO. aprstses 2 10 2 E 1 - 1 i w7 ! ’ 1 6
£100 000=0.20eine 7 1 - 1. - D= D10
£200 000 and over 2 1 | io- ) - R R
' TOTAL w7 b o551t 5 1 TS 6 -lo1e9 ]



TABLEizsaé

LOSS IN RELATION TO: TIME DELAY BETWEEN DISCOVERY OP FIRE AND ‘ARRIVAL OF - -.
FIRE BRIGADE 4951 -

(No flre—fightlng ‘before’ arr1vai of . Brlgade)

. Numbers of flres

Loss

o4 Dime defay'(mins.),

- —— —— — ‘ " TOTAL
- 125 | 6-10 {41-15.| 16=20 | 21-30. | 30 and over | Unknown

£10 000~ sesnenn. 10 b4 | ok 1 1 - - 30 .
68‘15 OOO" s b e 6 . ) 12 5,3 - - - "": 21
:'820 000" [ Y R KRN 8 12 - 3 3 1 :1 * “;' : 28
£30 OOO"‘ '_o.iocuoa 6 1l|-‘ .- 3 - - B g‘!‘ ‘ 23
£50 000= iiesnos 6 12 © 3 - i - 2 -, 23
£1000OO' sessa e 2 5 - 1 - -‘ . 8
£200 000 and over 1 5 _ T 1 - 7
'TOTAL 39 W] 161 5 173 3 - ] w0

TABLE 23e5

LOSS IN RELATION T0 TIME DELAY BETWEEN DISCOVERY OF FIRE AND ‘ARRIVAL OF
: . FIRE BRIGADEa1952 :
(No flre—flghtlng before arr1va1 of Brigade) -

Numbers of fires

Tlme delay (mins,)

B

" Loss’ TOTAL
) 1-5 | 610 | 1= <15 16-20 21<30. |30 and over | Unknown
£10 000% waieese: | 14 | 17 | 4 2! 1 - 39
681 5 OOO"‘ LE LR I N ! l{- - 11 1 - | " 1 2 ) 2 " l L .21
£20 OOO" .'-uo'-‘oo ll 7 i 20 2 it : ’+ 3 .'—”",‘ '36
£30 000~ sossvaes | 6 | 40 3 3 3 2 <Ryl
£50 OOO" ‘0:0 seny ! ) 10 9 . J+ : 1 ' - - '-2 ’ . ‘,u}26‘
£100 000= Joavare , 2 2 1 2 - - 1. 8
£200 000 and over | 2 1. - - - - = -3
CmomAL . 45 70 | 45 | 8 | 91 7 ST 160
" ) TABLE 23f

LOSS N RELATION TO T IME  DELAY BETWEEN DISCOVERI OF FIRE AND ARRIVAL OF

. FIRE ERIGADE; 1948 *
(Flre-flghtlng occirred before the arrival of the Fire Brlgade)

I
y
1

Numbers of fires -

Time delay (mins,): -

7 :::|,‘

‘Loss - i : — - : TOTAL
o 1=5 -1 6-10 | 11=15 | 16-20 {21=30 {30 and-over {Unknown|
£10 000 wuurees 3 7 1 I 1. 1 -
£15 000= savaoes 30 3] .2 1. 1. 2 Ch 12
. £20 OOO" [EN N KN N 1 :‘ 5 1 2 1 B - ' -. 10
! £30 000 +eenwes 1 4 1 = ‘ 1 - = o
1 :‘Bbo 00,0" co.oo'O; 1 J-I-: 1 1 - 2 1 B 11 4
|£1OO -0C0- XEXEEEX] 1 2 1 al : 1 - = - ) .5
| £200 ‘000 and over - - 10 .- - - L)
| oL 104 25 | 8. | 8 17 1 116

EY)
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TABLE 23g

LOSD IN RELATION TU TIME DELAY BETWEEN DISCOVERY OF FIRE AND ARRIVAL OF

FIRE BRIGADE 1949

(Flre-flghtlng ocecurred before the arrival of the Fire Brlgade)

NUmbers of flres

T "Time delay (mins.) ) .

LOSS X . - - :. --.' o . TOTAL

- 1-5" | 6~10 [ 11-15| 16-20 | 21-30 | 30 and over | Unknown| - = = -

T£10 0005 vvevene 1 X 4 3 2 o _ 15

. £i5 OOO-‘ ep R se RS - 2 5 1 - 1 - ..9 .
£20 000= soenees 3 7 3 2 1 - 16
£3O OOO— TEEEEE) 2 1 - 1 2 1 - 7

r£50 OOO— saveare - 2 2 1 1 2 - ' 8
;E']OO C00- eetoens - 1 - }-l- 2 2 9

£200 0C0 and over 1 - 1 - - 1 - - 3
TOTAL 70 174 12 | 12 | 7 [ 10 - | 65

B TABLE 23h .

LOSS IN RELATION TO0 TIME DELAY BETWEEN DISCOVERY OF FIRE AND ARRIVAL oF

FIRE BRIGADE 1950

(Flre-flghtlng occurred before the arrlval of the Flre Brlgade)
' Numbers of fires

- Loss.

Time delay (mins.)

. TOTAL.

1=5 | 6=10 {11215 | 16~20 [21-30 | 30 and over | Unknown| -

£10 000= seveews | 4 |7 3| 1 1] 1 - - 7

'£1 5 OOO- 'c as e e "1 - 2 ° 5 bt -- 2 . . -' 1 W"' " 11
:'920 000- ssssies 1 3 1 2 - 1 - X N 8
-£.30 OOO.- --.o.‘;. _.2 }+ " 2 had .?- - - 8
£50 000- LR RN 1 6 - 3 2 2 - 1l|.
£1OO OOO" I..I.-.Q-l 1 1 1 1 1 2 - 7
£200 000- and over 1 - - - | = - - 1
" TOTAL' 81 19 | 10 7 6 6 2 56

TABLE 231

10SS IN RELATION TO TIME DELAY BETWEEN DISCOVERY OF FIRE AND ARRIVAL OF

FIRE BRIGADE 1951

(Flre-flghtlng ‘occurred before the arrival of the Fire Brlgade)

‘Numbprs,of fires

Time éelay (mins.)

. Loss , : — ‘ : — TOTAL
' 1 4-5 | 6-10111-15 | 16~20 |21-30 {30 and over | Unknown|
“£10 000< saeidii | 27 3| s - - 10
£15000‘ .'-.~...‘ |1. 5 1 - - 1 2 - 10
| £20 000- sevesss e L 1 2 1 1 - 9
v £30 OOO-‘“‘.."OAI‘.. 2 LI- s 1 1 1 T 9 -
£50 000-, terutas 2 1{- 1 1 2 _ - - 10
£1OO OOO' EXEERE X 1. }-l- 1 —1 - - - 7
£200 000-aod.over | 1 2 - | 1 - = -3
. TOTAL 81 25 707 8 o - 59




TABLE 253

L0SS IN RELATION TO TIME DELAY BETWEEN DISCOVERY oF FIRE AND ARRIVAL oF
- FIRE BRIGADE -1952
(Flre-flghtlng occurred before the arrlval of the Fire Brlgade)

Numbers of fires

Loss _ Time delay (mins.) \ TOTAL
- , 1=5.{, 6=10{ 11=15| 16=20 | 21~30 | 30 and over | Unknown
£I0 C00- sevesne ' 5 i3 ; 1 2 2 1 1 25
a1 E‘ 00~ L ennsss 2 L T 2 i 1 - - - ’ 9
£.—;C\ 0(\"“3" R XN RN 2 7 i__ 2 l\ 2 2 1 16
£‘jo CCO- I EX N NN 2{. J+ ‘ 1 !' - - — — 9
£50 T00= sneanse 1. L L 12 3 2 4 14
£100 000~ veevens 2 10 - - 1 - 4
£200 O30 and over - 1 !’ 2 2 - - e
S omomaL | 16 % 74 9 10 x- 2 [ e
-
TABIE 2% .

THE LOSS CAUSED BY LARGE FIRES IN RELATION T0 THE TIME DELAY BETWEEN THE
 DISCOVERY OF THE FIRE AND THE ARRIVJ.L OF THE FIRE ERIGADE

: No fireg%g%tl gsgggg arfivai Fire-fighting bef9re af;ivai
. 4 _ 5 of Fire Brigade |
T | Meaian delay Median loss ' | Median delay i Median loss
: (minutes) £ ] (minutes) | 8,
1948 . 68 27 500 _:' 9, 2 _ ‘20' 000
199 65 | 20400 1.0 ) 2480
14950 ¢ - 646 1 -20300 T 0 . . 33 000 -
19510 - 70 2 900 98 | 29500
1952 | 7.2 S 23500 96 24 000
(AT L
:




\,Q

TABLE 25

THE 1053 CAUSED BY LARGE FIRES IN RELATION 70 THE LOCATIOV
' _ OF THE PERSON DISCOVERING THE FIRE s

Rénge of losa

‘Location’ of peﬁsbﬁ diséo#éringithe fire

‘Inside the premises -
:inside or outside the
building of origin

‘Neighbouring premises
or passers-by or
policemen

£10 000 -
£99 000 -

.

1 &£10 OdO -

[ £199 000

All fires
(10 000 and
upwards)

Year

1948
1950

1952
1948 |-

1950
1952

1948
1950
1952

Nusber of A&érage losé Number of I Average loss
fires per fire i fires i per:fire
£1000 £'000
83 - | 27.0 - 13 - 292
80 . 28.4 83 26.1
107 : . 29,2 112 27.8
92 -1 3.0 79 3642
90  40.5 90 345
Ol o 431 80 . 38,2
93 47,8 - 92 50,3
" 120 594 119 : 36,9




Table 26

THE LOS3 CAUSED BY LARGE FIRES IMN RELATION TO THE AJ_'Z)EJ.JUACY"OF THE INITIAL WATER SUFPLY AND HURAL OR URBAN LOCATION OF THE FIRE
' Fires in buildings with individual losses between £10 000 and £199 000
_ L Year
Location of fire and 1948 1949 1950 1951 1952
.ad f wat i ' i
;adequacy of water s"_upply No. lean No. ! Mean No. Mean No. Mean No. Mean
i of loss per of loss per of - loss per of loss per of loss - per
! fires .. fire fires fire fires fire fires fire fires fire
; . £ 000 £000 £ 000 £000 £ 000
Initial water supply adequate.
Fires in rural. districts . .
Industrial premises 5 21.6 11 37.1 12 27.6 10 49.9 12 - b3
Commercial premises ; - - - - - - - - - -
Other buildings ! 10 25.0 10 18.2 8 42,1 8 20.3 5 .. 36.8
- { N T 26.5 21 28,1 20 33,4 18 36.8 17 42,4
. 3 . . i~
Fires in other districts i '
Industrial premises - 4.1 93 36.5 100 36.8 110 39.8 127 3.2
Commercial premises ) i 19 35.7 - 28 1.4 21 46.0 29 36.9 35 38:3
Other. buildings ' { 30 28,7 3k 26.1 25 27.8 21 25.6 37 27.1
133 37.5 155 35.1 146 36,6 152 374 199 3.7
All fires wn.th adequa a : . 5.
Thitial waton Shpgly { 148 L 364 o 176 N 3.3 166 36.2 170 37.3._ 216 32,5
Initial water supplx % ’
inadequate ' o 1 : |
Pires in rural dl\strlcts’ } 5 L8.6 i 9 26.8 ) L3 L L2,0 8 L3,5
(all occupancies) . ' | . ' Il
Fires in other districts 15 | 440 i LB 68.0 42 50.5 10 ~39,0 7 58.9
't {(all occupancies) o | -0 : l '
| all fires with inadequate 20 | a2 |47 | u6.2 18 R-NN 14 39.9: 15 50.7
| initial water supply e R : = '
| Potel 2ll fires ' 168 1 374 192 U 353 48 37.4 185 1 37.5 25§ 337
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TABLE 27

MATERIAL FIRST IGNITED IN LARGE FIRES

: o C : Year
Materials first ignited. -
e . 1948 [ 1949 11950 {1951 | 1952
Hay a;.d StraW-;......‘.'...........;o'..:.-l.---.. " “1‘ 1 2 1
. Chemloa.ls ~ vegetable and mineral 0ils .. 8| ? ‘L. e L
Other Chemlcals 0......'..0.!. 3 3 15 9 12
| 11| 10| 19} 43| 16
‘Soli_d-‘meJ-s .l.‘ll.'.il.‘l..otoolQ.....l..‘ll.‘.: - s 2 A 3 - . 1
Wood - timber stacks, other wooden objects N 2| 3 3
- chippings, flour, sawdust, shavings - 2 2 "3 3
. . : . L L 3 6 é
Paper - oiled papcr, cardboard, waste .... L 81 34 -.41..9
Textiles ...‘.‘.._l......-.lb.'..l-...-l...... 15 8 15 1.5; l20
Furniture, furnishings ) house:hoici goods .. 2 5 L} 6 9
Bulld;l.ng mater:l.als other than wood eerseea 3 - ' 2 o ! 2
Woodwork structural occupancles other than _ ‘ )
bulldlngs t.oooc-'--. ,1 ol - |'1 1
exterior of buildings - - 3. 0= 1
interior of buildings 1 . R
roof sesvrsasses : 3 Li- : ‘Lj.- "‘; : 5
Other -orccuoo-oo t 1ll- " 7 11 'll-j? 15
18] 11| 181 51 22
iFOOd, drin.k’ tObacco .----.'...'.....-...'--. 3 3 }-I- 7': 3
Insulation of electric WIring seseesecsces 3 5 6 ;, 8 ':-L
MiSCGllaneous ...'....l.ll...l.'.'...:‘,.ill... ' -'6 12 10 15 ?
‘ Not Stated OI‘ ‘Inkno‘m . . oo s ola . ..'. .- s e ...l - 107 157 102 1 25 .147 .
TOTAL 1 176 | 206 | 190 | 2011 2u8
t . . : _




TABLE 28 -

.

THE ACTION AND EFFECT OF SPRINKLER SYSTEMS INVOLVED IN LARGE FIRES

194852 .
: Action of,Sprinklers",_‘ : ogu?fﬁgs Direct damqge in each fire
n n " e
1. Sprlnklcrs extlngulshed the . 3 10 000; 11 000; 30 000 '
fire : Pt
2, bpr¢nklers controlled )
' (a) :fire completely 17: - 7[10 000;.10 000; 10 000; 10 000; 14 000C;
T . 12.000; 13 000; 43 000; 16 000; 21 00C;
26 000; 35 000; 35 000; 40 000; 56 00C;
, 75 000; 80 000.
" (b) part of fire where - -8 10- 000;-47: 000;. 20.000; 32 000; 37 00Q
installed or prevented 60 000; 75 000; 90 000. .
fire from spreading R
' ‘ TioT 25.
l
3. Operated but did not control ;
fire because of i -
lack of water pressure '3 170 000;- 75 000;-105 000,
Eb; incompleteness of system 1 | 65 000
(c) water supply turned off 3 .| 14 000; 25 000; 60 000.
during fire; system mis- DI
' handled by employees - ‘ . CLe
(8) fire inaccessible to 4 113 000; "24 000; 70 000; 85 00O.
. - sprinklers; storage of Y S :
material did not allow '
' water. to spread ' !
. (&) collapse of structure 1 '] 25 000
-and sprinkler system A0
"'(£) rapid fire spread or 9. | 15.000; 15 000; 25 000; 30 000; 35 00G
explosion (in some "~ ' 55 000; 115 000; 143 000; 185 000,
, cases combined Wlth :
’ causes a-e) - e
(g) because radiated or 2 '] 35 000; 350 000
. conducted heat operated - Lo S
sprinklers in a building
where there was no fire A S e e ~
(h) reason not stated 3 {15 000; &5 000; 100 00O
N T oL -
o
b . Sprlnklers were installed "
but did not operate because
" (a) sprinkler system was 7 15 000; 25 000; 50 000; 55 000; 80 Q0G
.. shut down 136 000; 1 000 000.
(b) sprinkler system was in 2 23 000; 250 000.
~ a state of disrepair or
) obsolete
(¢) heat generated was in- 1. }10 000,
sufficient to actuate
heads situated in high
roof-space
10
5« The action of the sprinkler 1 150 000,
system is not known; the
building was totally des-
troyed by the fire
Total large fires in which . 65

sprinklers were involved

?
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Paru ln.

" Builder" index compiled by Mr, H.J. Venning. The Ministry of Supply made

ATPENDIX ™

Details of the statistical mefhods,psed.end results

EE——

The data on fire losses were taken from ‘the' llsts of mager fires
published monthly in- "The Times",. Figures .of attendances by Fire Brigades . .
at fires of any size have beén used; these ‘are- complled regularly from the *
detailed reports of attendances whlch are received from every Fire Brigade,
The economic datfa ‘used in T?b}e 9 were taken from the Board of Trade reports
on the Ccnsus of Productlon

KR A

T inree sets of indices have been used to allow for the changes in money
values between 1949 and 1952, The measure of building costs used was "The

evailable to the Organization confidential price indices for a series of
items of industrial plant and equlpment. Prices of industrial materials
and goods were measured by the part of the Board of Trade Wholesale Price
Index (old series) dealing with industrial. materlals and manufactures.

The weights used in combinhing these 1ndlces, after they have been con-
verted to a common base year, into indices designed- to measure the variations
in fire loss caused by changing money values are tabulated below for the

" various occupancles concerned. LTl ¢
v Interlm index of
- o Plant Eﬁdzl;i_- -retail prices -
Occupancy Building ==———-< .Wholesale Household ,k .. «
costs fquimment -TTorihes  Tdupable  Clothing
| priees . - Tgoods | -
o L T e T My
Industrial premises .20 . 30¥ o 5oH r?}11-} R
Transport ¢ R - ¢ L IrE S
Comnercial premises : ':20“ o - o 80ﬁ ST .
Professional establishe- e S - TR
" ments; public enter- 8 .. - L 00 T .
tainment _ ' : .. .
Houses, flats, hotels : 70 - B RS, | IR
Laundries 10 ce20h T o 0. 50
Other buildings” - - ‘ 70 S ©30 0 v

Tt

'+ The series appropriate to the occupancy group Were used. IR BREL
# Industrial materials and manufacturers..fﬁ All articles.

The resulting indices were used to eliminate flres whlch came 1nto the
large fire" category solely because the fall in the value of money had . . |
altcred the magnitude of the. defining’ criterior; ‘and- to. deflate ‘the' resultlng )
figures of loss after the ellmlnatlon had taken place.

2. Table 8 shows the proportmon of “Large" fires (after the flrst part of
the adjustment above had been made), to all- attendances by Flre Brlgades.

(a) Test of equality of proportlons in each 1ndustry, between years 19&9—52

o
Indust:fy A o X.2 d f. :
Chemicals, ete, .. = " .. 3 316 mf.3¢J.:_'”g i
~. .Metals, ete. LT T69 L T
Textiles and textile goods - 483 f.} '
-Leather and fur . Not,cal- -~
‘ o 1"culated R
Clothlng _ ‘;_fﬂif.' T L B68 3 a
Food ebd. . ..t 1.333 3 .-
Woodworking, furnlture Yo EB36 3 L
Paper-making . .. . L 0. ?795“‘3;3,f- "
”Other manufacturlng 3360 Y E
22,720 2




(b) oiest of eqpallty of proportions between industrles, all years together
= 73+93%¥XX for 8 4.°f.

Part Ib.
Fraqpenqy dlatributlons of losges in large. flres o

The frequency curvea fitted to’ the distributions of 1osses caused by larga
fires (flgs 5, L, 5) are’ the Type I dlstrlbutlons in tha. form

£ (X) ; _' N s (m1+m2+2) 2; o4 (a1+a2_x) m2
(a+%)m”m”‘ P@HH)ITWTU

where x = £‘loss_gjg%8_000. This scale is used throughout.
The data relating to the distributions all of which have been truncated at above

a loss of £1OO 000 are:-

0 < x < 515 » a2

v

(a) . All large fires 19#4-52

| = L4838 = £29 900 - Wb, = 1473

g b, =
" wg = 16,8030 § =220 500 b = 4,595
g = ~101,4831. k= -0.7%
pa 129704308 1511 -
| ,'The estimated equation is o
“;f(x) -.01 x f°'569 (20,756=x) '+ 142 0 < x < 20,756

and the differential equation it satiafles is
df - LO 573 x .+ 11.810)f

@ T (20,756 - %) - 3 :
: (p)'_Industridl premlses 19&9-52 (at 1949 prices) . 3 '
e e s . .s“r
: 'u' = 4.7475 &3 200 o rfb = 1,357
no = A7.7287 . by = 4080
wy = 101.2881  S:=.321 050 k= -0,635
Hg = 1282 3175 N = 400 :
” The estlmated equatlon 1§ ) _ .
£(x) = Ce ¢ 0583 (9. 292-x) % 793 0 < x <19, 292 o

and the correspondlng dlfferentlal equatlon is- -

af - . (0,210 x % 11. 247)¢
ax x (19 292“‘x)

-'..é

(9) Premlses other than 1ndustr1al 1949-52 (at 1949 prlces)

L=t W69 = 228 1oo © Wb = 1,509
Wy = - T4.0065 . b, = 4.839
by = 79:032 8= ma 700 k° = -0,887
Hg = - 9&9.5011 T ‘

' The estlmated”eqpatlon is’ '

J&J.., J?

if(x)y = Cs x '0“529 (20. 550 x). 1e52k ona its’ differential eqpatlon is

df”;,; (01995;: + 10.871) f‘ LT .
F&T (005 550 - x}. . -; 0 <.-.x < 20.550

I
No goodness of flt tests have been carrled out _since the representation
of data of this klnd lS at best very approximate.-

Part II. " '

1. Table 11 oompares - the fuel ooncerned w1th the source of ignition in large
fires with all attendances by Fire Brlg&des in WhICh the cause was determined
excludlng those 1n hoqus and flats, :

- 2 -_ ‘

fa
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(a) Test of" equality of proportions for all fuels within years between.
large fires and other. attendances by Fire Brigades, -

Year . x2 ° - a.f.
1948 5,08 3 :
1950 10,87 % i
1952, 1.2k &
L1719 1

2. The frequency of large fires in relatlon to the occupancy in which they ‘
occurred and the time of day of the outbreak is shown in table 12.

(a) Tests of association between occupancy (in four groups) and time of
-.@ay (divided into three 6 hourly periods) '

92

Year . y d. .
1948 7.38 . . 6
1949 14,67 - 6
1950 © 3,37 .6 -
1951 : 4,02 .6
1952 5.9k 6
22,38 30

(b) Test of association between time of day of outbreak (hofrly periods)
and year (all occupancles) (Some adding together of frequencies is ‘
-necéssary) -

L %% < 9B.963° for 88 a.f. P(x§a$§%'$005_4_:'
{c¢) Test of hypoth631s of constant hourly frequency con31der1ng each year
separately . . 04 Lo S

© Year x2 . af.
T e I i
1948 ; COR0J197X L L 23,
1949 42, 1183"x © 23
1950 59, 053 _ 23
4951 . . BB - 23
1952 . 50,106™F 23

3. The tlme of day- of dlscovery of the flre in relation to the location
of ‘the: person making the discovery is shown in Table 13.

(a): Test of hypothe31s that the attrlbutea are 1ndepenaent

A

1948 g = 7.73  for 3 a,f...
© 1950 ¢ 2=7 11.64F " for 3a.f.
t1952 - x2 = 28,99 for. 3 duf

(b) Test of equallty of proportlons w1th1n perlods between years

’

Perlods (1) and (4) 6,30 p.m. - 6.50 2e m. ﬁ 2, 60 for 5 d,f.

Periods (2) and (3) 6 30 avm. ~ 6,30 p,m, 2= 7.16 for'5 de £ .
L ! " []
(e) The difference betwéen the proportions .for pqylods (1) and (4) compared
with periods {2) and (3)- 13 highly 51gn1flcant 2= 40.25 for 1 d.f.

4. The average loss per fire in relatlon to the time of the day of dlscovery

_ is showm in Table 24. ‘The significance of the -differenoes between the meansihas bee
Jjudged by ranking them in order and tcstlng the concordance of the ranks,

The assumption implicit in this procedure is that cach mean is of . equal weight.

Except for one or two cells with very small or very large rnumbers of items the

standard deviations of the means which are 1nversely proportional to the square

roots of the numbers of 1tcms are of much the same order,

Loss range £10 000 - £199 OOO »
goefflclent of concordance of ranks of means
5. = 0.q;67 for 5 rankings of 8 items.
x2 = 357 = 2.68for7df. C

-7 -



5. The freqpenoy of large fires in relation to the occupanqy 'in whlch the
fire occurred and the day of the week is shown in Table 15. °

(a) Test of assooiation between ocoupancy and day of week of outbreak (all
years together in fivs occupancy groups) .

ge.ﬁ 15.92 for 18 d.f.

(b) Test of the hxpothe51s of constant weekly incidence, each year considered
separate:ly, The X test is’ combined with a test of the significance of the

. pattern of the signs of the differences bétween the observed and expected
values, The approximate significance levels of X2 and of the combined criterion
‘are shown L L '

B o 0 = .
Year - x=2 P(X2> x93 d, f. Combined oriterion
19,8 18,08%% 0,006 6 '0.01 < P < 0.05
1949 5.79 T 04435 "6 0.05 < P
1950 5,13 0.519 6 0.05 < P
1951 16,66% 0.014 6 P <0.04
1952 8.40 0.216 6 0.05 < P

(¢) Test of_associatioh between day of week and year
: » X2 = 29.11 for 24 d.f.
s« Table 16 shows the frequency of fires in relation to the month of the year.

(a) fest of a55001ation between cccupancy and month of year of outbreak (all
years together in four ocoupancy groups)

X2 = 22,39 for 33 a.f.

(b) Test of hypothesis of constant monthly incidence, each year considered
separately. The X2test is combined with a test of the significance of the
pattern of signs of the. differences between the observed and expected values,
‘The  approximate algnlflcance levels of 2 and of the combined crlterlon are
showni : : .

s Year - xg P(x23 xa) a.f. . Combined oriterion
~ 1948 10.54 0. 502 e 11 0.,.05< P
L1949 13.72 0.256 11 0,05 < P
195¢ " 12,6k .  0.316 : 11 : 0.05 < P
1952 16.58 0,126 1 0,05 < P

7o 'The relations between occupancy and the type of construction and- the
number of storeys of the building in which the fire occurred are shown in
Tables 18, 18a, 19 and the average losses per fire are shown in Tables 18; 19,
20, 21.

a) Test of association between type of building constructlon and occupanay
Some audlng of freqpenc1es is necessary

Year . o xe b . d.f.

. 0 1948 17, 22%% 4

‘ ; 1950 15, 86X b
Doy %2 ,27.§om' b

b) * Test of association betwéen number of storeys of building and occupancy
Some addlng of frequencles is necessany) - .

. Year ' - x2 - Gt '
1948 o 5.89 6.
. 1950 11.81 . 6
1952 . . 22,47% . - 6
39.87% 18

- k-



4 - 4 breakdown 1nto component X2's of the’ calculatlon for 1952 glves a X2
of 15.52 corresponding to 1 d.f.

(¢) Correlation coefficients. between equivalent volume of buildings and loss.
The calculations were carried out on a reciprocal transformation of the loss, '
and a building of 900 000 cubic:féet. équivalent volume was excluded, ..The..
estimnted correlation coefficient was -0,165 for 217 d.f. The standard error
of r for 217 d.f. is 0,0679 so the overall correfation coefficient is signif-
icantly large. The calculations were done in four. sections correspondlng ,
appro,.imately to the years 1949, 1950, 1951 and 1952. .The correlations in
each section ars shown below. The conclusion is that there is no consistent
relation since only in the last sectlon is. there a correlation 31gn1flcantly
different from Zero.

; Correlation . d.f.
Section e .coefficient v A
1 - 0,086 - .. 53
2. - 0,087 - 58 .
3 - 0,012 59 -
4 a) - 0.418 % 44
b)) - 0.357% 40

fi f Excluulng a building of 900 000 cubic feet equivalent volume-
X Excludlng two fires whose adjusted losses were £372 000 and £74.3 000

8. . -Loss in relation 16 where the fire started

;fhe hypothésis of ‘the equality of the mean losses per fire for the
various categories of points of origin within the group "industrial ‘premises™
shown in Table 22 have been: tested by means of an analysis of variance. carried
out ‘on the reclprocals of the losses. The calculations were made for the years

1949 and 1951, T : ' ’

... .Apalysis of Variance - 1949- BT : Ll RN
o R — - : S.S. .. a.f. m.s. F:,:
Between sub-groups w1th1n 1ndustrlal B 515 678 -, 5 _103 136 1.60
.premises . . . ‘ S
Within sub-groups Wlthln industrial 6 876 136 107 64 265,
Premises ' '

T S P TN SRRAL

.:”..195i_" S . e
’ » © S_QSO’ d. fo . v 'I’I.SO' “'F
'Between sub-groups w1th1n 1ndustr1al © 416 809 . 5 - 83 }62 0.90
premises e . : a
Wlthln sub-groups w1th1n 1ndustr1al 11 925 007 129 - 92 )2

premises . . -

12 341 816 134

The F ratio of the r631dual mean square for 1951 .to that for 1949 1s 1.44_
. just significant at the 5 per cent level., If the transformation was not
altogether successful in equalising the w1th1n .sub-group variances, and these
were still dependent. on the mean, then the residual mead squnrg in 1951 would
be expected to be lcwcr than that in 1949.

9 (a) The blvarlate dlstrlbutlons of loss in relation to the time delay
between the discovery of the fire and the arrival of the Fire Brigade are
shown in Tables 23a-e -(a) no fire fighting reported before the arrival of the
Brigade and Tables 23 f-j.(b) the fire was tackled before the arrival of the
Brigade. The marglnal distributiong are skew so that the inmediate appllcatlon
of normal regression theory is not approprlate. The line of regression can be
defined for a perfectly general blvarlate populatlon as’ the expectation of the
-dependent variable for glven values of the independent variable, If one
assumes..that the curve is linear in this case which is reasonable for a limited
range of the loss (1) between say £ £10 OOO and a99 000 then ' .

-_E (1\@)_: o + Bt Whereux,ﬁ are constants and t is the tlme delay -
| _ . : :
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e B u11 in agreement with normal regression theory.
LAY B
If there is an a33001atlon between 1 and t and the relatlon is even approx-
imately linear then b, the usual estimate of , which measures the change in 1
for a unit change in t, should be a hon-zero quantity. A priori oconsiderations
suggest that B cannot be negative,

li

Fires causing - No fire-fighting. béfore Fire-fighting before

damage between arrival of the Fire Brlgade arrival of the Fire Brigade
£10 000 - © b, Correlation No, of _ b Correlation No, of
£99 000 .~ - (&/mi)" coefficient items ~ (&/ml) coefficient 3Items
1948 - £25 - 0.014 98 | . - £207 - 0.092: 56
1949 - &35 - 0,021 132 +.£125 + 0,174 53
1950- ., + &£215 - + 0,101 114 C + £320.  + 0,137 . - 48
1951 .+ £130 + 0,085 125 . = £288*% -~ 0,114 LT
©1952 - #8594+ 0,031 - 14k _ +£889 4+ 0,348 . 70

T Exclhding'one firé with an exceptionally long'&elay

] An exact test of slgnlflcance of the regression coefficients (or equivalently
the correlation ooefflclents) is not available, but it is obvious that.when con-
31der1ng the values and signs of b in relation to the total loss that only in
1952 is thére the possibility of any relation between loss and the time delay,
and this occurs in fires where there is flre-flghtlng before the arrival of the
Pire Brigade. ; : :

(b) The median delays-and losses for the two categories of fires are shown in
Table 24. The hypothesis of the equality of the median delay or loss in the
firat category where there was no fire-fighting before the arrival of the Pire
Brigade,.and in the second category where there was fire-fighting before the
arrival of the Brigade is tested by the following procedure. The two categories
are merged for each year and the median of the combined series is computed.- The
number ‘of items in each category greater than the combined median is found. It
can be.shown that the joint distribution of these two quantities on the hypo-
thesis of equality is the hypergeometric distribution, and the equality of the
mediang can be tested by testing the equality of the proportions that these two
quantities bqgr to: the total numbers in the respectlve categories, that is by

means of a X test. - R N o
' :Test'éf eqﬁaiity'of o Test of,equality of
. median losses o - median delays.
xa d.fu O ) xz L d.fc
1948  .2,00 1 ©. 104 907X - 1
1949 . 7 0,30 1 L. 394155 1,
1950 - . 2,72 R T 20, 79%*x B
°, 1951 . 1.20 . . 1I . e ? O?xx ' . 1
4952 L 0,002 . 4 g““;-n. h.E2X . )
T;j-e- o .6;225f {tsf; LT 82, 5% e E

10. LoSs in relatlon to the locatlon of the person dlscoverlng the fire.

(a) Tests of the assoclatlon between occupancy and the locatlon of the person
dlscoverlng the fire have been: carrled out uslng a broad classlflcatlon of

"ﬁén'
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occupandy into industrial, commercial and other builaings. No table showing
this data is included in the text. .

0
X

4,205
6. 306
4,843

15,354

2

I cmln:n:na &
P

(b) Tae significance of the differences between the mean losses per fire
tabulated in Table 25 has been tested using a two-sided (approximate) test.
Fires in which the loss was £200 000 or more have been excluded.

Standard Jignificance

Year %y % nq; fa .8 normal level (two- -2 logeP d.f.
e deviate tailed test)P
19,8 37,0 36.2 .92 79 3405 + 0,149 .882 0.252 2
1950 4G5 34.5 90 90 36,41 + 1,105 271 o 2,611 -2
1952 33,9 33.4 113 118 30.3 + 0.125 « 301 0,210 2
%2 = 3.073 6

For the three years considered X, is always larger than xa It is
difficult to assess the significance of this in conjunction with the t, test -
but it is unlikely to make the significance level even approach 0,05.

11. The average loss per fire in relation to the adequacy of the initial
water supply and the geographical location of the fire is shown in Table 26,

The following approximate test has been used to test the hypothesis of |
equality of the mean losses. Each mean is regarded as normally distributed,
though the parent distribution is non-normal because of the Central Limit
Theorem. The fires in which the initial water supply is adequate are by far
" the most numerous so these are used to estimate the standard deviation in
each year. The details of the test are summarized below

Standard Significance

Year %1 X n1 n2 5 X,-%, normal level P (one - 2 log.P
, £000  £000 ‘ deviate tailed test)

1958 37.5 44,0 15 133 32,50 8,85 0, 734 232 T 2,926

1949 35.1 68.0 8 155 35,27 12,79 2.572 .005 10,557%%

1950 36,6 50.5 12 146 29,58 8,88 1.565 . 065 5479

1951 "37.4 39.0 10 152 32,27 10,54 0,152 CWhh0 1,642

1952 31,7 58,9 7 199 32,89 12.65 2,150 .016 8.321%

28, 925%X
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