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SUMMARY 

[ 
As part of a major atudy of fire protection in buildings, a survey of fire 

and fire protection in manufacturing industry vas mounted. The reaults of 

tJ 

the analyais of the survey data are presented in this report. This report 

contains the detailed results on the probability of fire in buildings of 

different sizes in different sectors of aanufacturing industry. the 

reporting of fires to the brigades and the extent of fire protection 

(ie sprinklers and detectors) in aanufacturing industry. 
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1. INTRODUCTION 

I 	 The Scientific Advisory Branch of the Home Office (SAB) has undertaken a major 

I. 
study of fire protection in buildings. As part of this study additional informa­

tion, which was not otherwise available, has had to be obtained by means of a 

survey of firms in manufacturing industry. The results required for the study 

of fire protection in buildings have been incorporated into the report of the 

D 	 main study but the results from the survey were thought interesting and useful 

enough to justify a report in their own right.

b 
This report presents results derived from the 8urvey data on the probability of 

[; fire in buildings of different sizes (Section 3), the provision of fire protectior. 

r 
(Section 5) and the numbers of fires reported and unreported to brigades 

(Section 4). 
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2. THE OIllANlZAT1011 or THE SURVEY 

2.1 The sample structure 

The IIurve), covered a sample of manufacturing unite.· The units of aanufacturing 

industr;r approached for this eurTe)' were part of a structured sample drawn tor SAB 

b)' the Bueinesll Stati.tic. Ottice trom their regi.ter ot businesses in the production 

sector; this register is ueed b;r the Business Statistic. Ottice tor various cenauees 

and includes all JIaIIutacturing units with 20 or aore elllplo)'ees. 

Tbe sample was "tr.titied according to the type ot industr;r (ie b)' Standard 

Industrial Classitication (SIC) Order) and size ot establiSbaent (as .easured b)' the 

number ot e.plo)'ee.), tbuII ensuring a well-balanced and .tticient aaaple. Another 

consideration taken into account when choosing the eaapling tractions was that the 

number ot eaall tirms included in the BUrYe)' .hould be low to reduce the burden ot 

clerical work on auch tirms. Tbe general principle ot the aurve)' sample design was 

that there should be an overall sampling traction ot 1/101 the deaigned eaapling 

traction vas 1/20 in establiehaente with 20.99 e"'Plo),ee., 1/10 in those with 100-1+99 

ell}'lo)'ees and 1/2 in those wi th 500 or more elllplo)'ees. Theee sampling tractions 

were increased tor saall industries to provide a ainiaua eaaple size in each group. 

One indu"tr;r, Mechanical l/agineering, wu conaidered in aore detail and a 1/5 overall 

eaaple size vas taken. 

2.2 The oendiJllli out 0 t questionnaires 

The Burve)' questionnaire. with a covering letter were ..nt to 1+,700 unit. ot 

manutacturing industr;r. Appendix A contains a cop)' ot the que.tionnaire and the 

covering letter; a Freepost envelope vas al80 attached. The original questionnaires 

were eent out at the beginning ot November 1977 and reainder letters (exaaple also 

in Appendix A) with a further cop)' ot the original questionnaire were despatched 

at the beginning ot December 1977 to non-reBpOndents among the larger tirms in the 

SIC group. of the &ost interest. 

2.3 Response to the survey 

A total response rate ot about 68~ was achieved atter the reminder CSIIIpaign. 

Included aaong the replies were BpOilt paper" ot various types; tor exaaple 

• A JIaIIutacturing unit coaprise. all the buildings belonging to the eaae compan:r 

at a single .ite. A single building u:f theretore accollllodate aore than one 

manufacturing unit, and a large COapaD)' u:f have tactories at difterent sites and 

therefore, comprise a number of manutacturing units. 
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[ questionnaires without the floor area of buildings filled in or with neither the 

naae of the firm or the number of ..ployees entered. Howeyer the majority of 

returned forae appeared to be filled in satisfactorily. 

Some difficulties arose fro. the questionnaire design. The .ost i8p0rtant ofL these vas the tendency of BOae firae to put down detai1e about only 5 of their 

buildings aB the fora provided only 5 colu.D8 for reply. In the analysis, this

U problem was oYercoae by only using figures fro. forae recording detai1e of fever 

than or more than 5 buildings. Info~tion fro. firae declaring 5 buildinge vas 

~ used only for those firms vhich had had the readnder letter vhich clarified this 

r: 
point. The oeission of the returns froa those firae which recorded exactly 5 
buildings is unlikely to haYe caused aD1 bias in the final results. UnleBB the 

L 
"5 building" firms were differellt in character fro. other firms (which is unlikely) 

the OIIIission of theee returns is eimply equinlent to using a ~ler eaaple size 

and the size of each JMU"t of the IIaIIJIle is taken into account in the sealing up 

procedure (see section 2.4 below).

l 
Other ainor difficulties which were enoountered include the definition of a 


F ''building'', the lack of con~ of -u.er firae, and the under-reporting of fires. 


These probless are discussed later in the report. 


~ 
~ble 1 belov gives, in column 1, the actual nuabers of usable returns received 

froe aanufacturing units in each SIC Order and, iD column 2, the total numbers oft 	 aanufacturing units in each SIC Order (excluding units with fever than 11 ~loyees) 

in the United KingdOlll in 19741. '!heM 2 coluana can be compared to give an idea of 

r. 	 the eaaple size actually a't'll.ilable for analysis. 
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2.4 Sealing up the survey result. 


In order to lIIIIke uae of reBUl te f'roII the survey it was necessary to llcale them 


up and thulI lIIIIke th_ reprellentative of the vhole of lIallufactllring induat17' A 


breakdown of the total nUllber of lIIallufacturing unite by SIC Order and lIize (all 


measured by the nUllber of perllODII employed) was available from the Businells 


StatillticlI Office (BSC). ~e survey reBUltll vere tabulated in the _ VIIJ', and 


IIc.led up ulling the knoVll nUllber of anufacturing units in each size and SIC 


Order group f1"Oll the BSC> table. Br scaling up the llUr"fey rellUltII in thill VIIJ' 


allovance ill _de for the different rellpOJlH ratell fro. tima of different lIizes 


and in different indulltriell. !he an.ilable IIImpling fruell do not include 


lIIallufacturing uni tII emplo1ing fever tba:l 20 perllODII 110 the llUI"Tey did not include 


!SUch unite. EBtimated nuabers of -n unib are available f1"Oll other lIOurcell but 


are not reliable and their UIIe ~ght introduce errorll rather than e~nate the•• 


However all long u it ill recognilled that the llUI"Tey data relating to -n 

~ufacturing unitll ill lesa reliable, this can be taken into account in specific 


areall of the ~lIis. 


2.5 Definition or buildil!f5 u!!!lS! 


Separate reBUlb vere reCluired for production buildings, storage buildings and 


''other'' buildings. The buildill88 vere cl.a.eeitied according to the _jor uae of 


the building. 


On the survey Cluestionnaire each fi~ .all asked to enter the total floorllpllce of 

each of i tll buildings and to record the percentage of the total IIpIIce clevoted to 

production, IItOrage or other purpoHS (lIUch u oftic8ll, canteeDII etc). Fro. this 

inro~tion a ju~ent could be .ade about the ..jor uae of the building and 

the building cl.a.Bllitied u "production" (covering production, repair and 

IllBintenance), "lItOrage" or "other". !bus, for exurple, there will be buildiDgII 

claSllified u "production" but which alIIO include ~ lltorage area and -. area 

uaed for other purpoeea. 

ihill definition of building uaase ill aiJailar to the cletinition uaed on brigade 

tire reportll and uaed to clallsif)' the fire statiStiCII. 

!
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[ 3. THE PlI:lBABILl'l'I OF FIRE 

l 
3.1 The detinition ot teras 

The defini tion ot a fire can ftr'J acoording to context but in the tollowing 

diSCull8iOn the o~ firea coDBidered are those to which the fire brigade is called. 

L In the present work. the phrase "probabilit:7 ot tire" ia U8Bd to .ean the expected 

nlllllber ot firee which vill occur in a building ot gben .1s. per :Jear. The 

B expected nuaber ot firea ia a figure averaged out over a large nlllllber ot buildinga 

Q 
and theretore doea not generall:J have an integral value. Aa thia detinition ot 

probabilit:J ie applicable. the probabili t:7 ot fire can take a value larger than 1 

(88 a given building can have _re than one fire in a :Jear). 

r: 3.2 ~ 
The 1973 1t433· tire atatiBtica and the intonlation about building noorepacell 

collected trom the aurve:J provid&<! the data tor obtaining the torwula tro. which 

the probabilit:7 ot fire in aD:J lIize building could be calculated. It vas aasuaed 

r that the nUllber and .1&ell ot the buildinp in MDutacturing induetr;J did not change 

Bignificuntl:J between 1973, (the leteat :Jear tor which the fire atatillticlI were 

available at the tiae ot the anal:JBiIl) and 19'n. the :Jear of the SAB aurve:J of 

fire and tire protection in unufacturing induatr;J. More recent tire atatiatica 

have Bince been publiahed and the.,. have lIhovn that the nuabers ot fires attended 

b:J the brigade in 1974. 1975 and 1976 were ver;J lliailar to the 1973 figure. 

The building noorspace inf01'lllltion vas grouped according to the size ot building 

using a lopritlalic scale (see Appendix B tor distribution histograatS) and 
[' 

clasBified b:J aize of aDufacturing unit, SIc.. Order and pri-.r:J wsage ot theL 
building. These frequencies were 8Oa1ed up 111 the va,y described in section 2.4 

J uBing, tor each industr;J and .1s. ot aaDutacturing group, 1I1dividual acaling 

V 
tactora obtained b:J taking into account the -.pIe .1ze in each group cOllpa%'ed 

vi th the corresponding entr;J in the 1974 BOO trequenC:J tabulation ot BillS of 

-.nutacturing unite b:J SIC Order. 

o The 1973 tire IltatistiCS were anal:Jaed to 4eterw1ne the n_ber of fires which 

occurred in buildings ot Mch usage. Mch BillS and Mch SIC group. The probabili t:J 

I of fire was then estiaated by dividing the number of tires which occurred in each 

group by the total nuaber of buildinp 111 that sue group. 

r 
• A 1t433 is the fire brigade report tOl'll On each fire attended. 

I 
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It must be re ,:ognised that the estimated probabilities for the smaller buildings 

are likely to be subject to error. This is because some firms recorded small 

buildings (such as sheds, gatehouses etc) on their survey forms while others did 

not due to their different interpretation of the questionnaire.(See Appendix A). 

An additional problem with data referring to small buildings was that it may in 

fact only apply to part of a larger building, the whole of which may not belong 

to one firm. Also the survey did not include small firms which, in the main. 

have small buildings 50 coverage of these buildings was incomplete. Therefore, 

in the analysis, the probabilities for the smaller buildings were omitted because 

of their unreliability. 

5. 3 Non-linearity of the probability of fire 

In 	order to derive a relationship of the form 

Probability of fire =pet) 
2where t is the building floorspace (m ) of the building for which the probability 

is to be calculated, it was necessary to decide on the functional form of this 

relationship. The estimated probabilities show that the relationship is non-linear 

ie the probability of fire does not increase in proportion to the building size. 

This may be partially explained by noting that if a building is doubled in size, 

the sizes of its boiler room, electricity and gas supplies and canteen facilities. 

for example, do not increase proportionally; su(:h common services as these are 

places where fires often occur, 

Another 	possible factor contributing to the observed non-linearity of the proba­

bility of fire is the difference in the character and management of buildings in 

large firms compared with small firms. This may mean that, for example, large 

firms (with large buildings) may be better protected or are more likely to have 

works fire brigades so that fire is less likely to break out or if it does, can 

be sooner ext i nguished so that the fire brigade may not have to be called. 

Additionally, the enormous diversity in the type of firm engaged on work within 

an industry covered by one SIC Order is likely to mask the true form of the 

probability function to some extent. For example, SIC Order XIII covering the 

Textiles industry includes cottage industry lace-making and huge carpet factories. 

However, by omitting small buildings from the analysis, this problem may in part 

be avoided. 

~ 1 
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 :5.4 The probabili t;r of fire in different buildill!! 


To take account of the non-linearity of the probability of fire, a curve of the 

fOnl 
C

pet) • At

(where p 18 the probability of fire, t ill the buildiDg noorllpllce, and A and C

L 	 are COnstantll) vas fitted to the data; the ..thod used vaa a weighted log. log. 

regrellllion with p, the probability of fire, u the dependent .,.ariable and t, the 

P 	 building noorllpace u the inde,.ndent Yariable. An eDllple of INch a regrellllion 

h 
and the pointll to which it WAIl applied ill shen in ngure 1. 'l'hill anal;rllill vas 

used to derive exprellllioDII for the probability of fire in aanufacturing. indUlltr;r 

all a whole ('llable 4) and by SIC Order ('fable 2), production buildings in 

aanufacturing induatr;r u a whole ('llable 4) u well all in the production buildings 
1 of 8 lleparate 	indulltries ('fable :5). '!be curve peruetulI (A, the .ultiplying 

paraIIeter and 	c, the power paraetar ) ba.,.. been tabulated in 'llables 2-4 together 

vi th typical 	points on the curves (_ely for buildings wi th noorllpllcell of 

~2, 120Ql. and 1~2) to pronde __ idea of the actual probabili tiee 

reprellented by these CurTell. 

In 'llablee 2 and :5, it can he _n that the indUlltriell with a higher than anrage\ ­
probebili ty of fire are Metal Manufaoture (only prellllnt in Table 2), Chellical and 

L 	 Allied Induatriell. other Manufaoturing IndWltriell (thill Order includee rubber and 

pl8.lltice aanufacture which both carry a high fire rillk), ~ber, Fundtun etc 

and Textilell. Another point apparent rr- the tablee ill that in aI.oet e""r;r 

r 	 indlUltr;r the probability of fire ill greater or far greater in the production 

buildings on the site and considerably lower in lltorage buildings. 

f 
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The magnitude of the power parameter, c, varies com;iderably between industries. 

A low power parameter for an industry's probability of fire function indicates 

a greater non-linearity in the probability of fire. Such low par!lllleters occur in 

the manufacturing industries covered by the SIC Orders for Textiles, Food, Drink 

and Tobacco and Chemical and Allied Industries. For Chemical and Allied Industries. 

the probability of fire is consistently high and does not show a large increase 

for larger buildings. ~his may be because the processes involved are inherently o prone to fire and are similarly dangerous throughout all sizes of undertaking but 

any multiplying effect to the number of fires occurring in larger buildings may 

be masked by more stringent precautions being taken. Similar comments may also 

aPply to the Textiles industry which also has a probability of fire which does 

not vary much with the size of the building in which the processes are carried out. ] 

If the power parameter for the probability of fire function is high (ie tends to 1 ] 
in value) then there is a tendency towards larger buildings having proportionally 

more fires than the smaller buildings. Table 2 shows Instrument Engineering as Jhaving a power parameter of 0.96; this may be cnused by the small sample size 

for this industry. 

1 
3.5 Comparison of present results with earlier work 

2
European researchers (d'Addaio, Blandin, Ferrara, Benktander etc) working on data 

from Italy , Sweden and France have obtained an expression for the claims frequency 

(which is proportional to the probability of outbreak of fire) in the form 

F(S) '" As-

where S = sum insured (which is proportional to the building size) and 

A and ~ are constants. The following values for ~ have been obtained 

= 0.77594 (Swedish statistics) 

(Italian statistics, 1963-67) 


(Italian statistics, 1968-69) I
r 
(French statistics, 1968-70). 

~' 

These results are very close to those obtained from the data of the present survey_ 
i I 
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I. ~ 1 ke-sponLj(.- to survey question on fires 

This chapter deals with results obtained from the survey question about firms' 

fire records. Difficulties arise when asking about fires because one person's 

definition of what constitutes a fire may be very different from another's opinion 

on the same point. For example, if a large firm has a fairly aizeable fire which 

is quickly put out by staff using fire extinguishers and hence causes a negligible 

financial loss, that firm may not regard this aa a fire of any importance. 

However, if a small firm calls the fire brigade to a small smouldering fire, say, 

a burnt-out electric motor, that firm might well consider this to have been a 

fire. 

On the questionnaire, firms were asked to record details of 1975 and 1976 fires 

on their premises to which the fire brigade was called or in which sprinklers 

or automatic detectors operated or in which there was a significant amount of 

damage. It was also stated that minor fires and fires which did not affect 

buildings should be omitted. 

The survey returns showed fewer fires than would be expected for the number of 

buildings declared. There are 2 possible reasons for the under-reporting. Either 

the firms which responded to the survey did not admit all their fires (due to 

natural reticence or a misunderstanding of what was required), or the firms which 

replied were those firms which had fewer fires. The second explanation, if true, 

would mean that the respondents wer'e an unrepresentative sample of firms and this 

might bias the results. 

The under-reporting was therefore investigated by comparing, for a sample of firms, 

the fires reported in the survey with the fires attended by the fire brigade and 

reported on the K433 fire report. A sample of 3 brigade areas was selected and 

all the 1975 and 1976 fire reports examined to find any fire reports for firms which 

had returned the survey questionnaire. The firms' reporting of fires could then 

be compared with the brigade reports. For this small sample, the percentage of 

fires reported by survey respondents was calculated to be about 30% of those they 

had actually suffered whereas in the whole survey sample a rough estimate of the 

value of this same percentage was about 60%. This information taken together with 

the fact that, in the small aample of firms who had had fires, the response rate 

was 75% (compared with that of 68% for the whole survey) confirmed that firms 

who had suffered fires replied to the survey but did not necessarily record all 

the fires they had had. Thus all the under-reporting can be accounted for by the 

9 



fact that respondents did not report all their fires, md there is no evidence to 

suggest that the sample of respondents is unrepresentative. The under-reporting 

of fires does not affect the final reaults as the only survey information on 

fires which was used was the information on sprinklered fires. Sprinklered fires 

are a more easily identifiable group and, in aIly case, the representativeness of 

the reported sprinklered fires was checked (see Section 4.3). 

[
4.2 Percentage of fires reported to brigades 

As most of the information about fire incidence comes from fire brigade statistics, 

there is very little information available on the number of fires not reported 

to brigades. It is obvious that a definition of what actuallY constitutes a fire 

is necessary for any valid estimate of the percentage of fires not reported to 

bri gades. However in this exercise the only unreported fires which are of interest 

~re those in which sprinklers operated, and this is an obvious group of fires to 

identify. The survey results were that for 183 sprinklered fires reported in the 

survey, 92% of these fires were reported to the fire brigade. 

4.3 Check with other work to verify the validity of sprinklered fires data 

The survey question on firms' fire records also asked how many sprinkler heads 

operated at each fire recorded on the form. This information was used to check 

the reliability of other details given by firms about fires they had suffered. 

Details of numbers of sprinkler heads operating at fires were taken from completed 

questionnaires and a graph of . peN) (the percentage of fires in which N or more 

sprinkler heads operated) against N (the number of sprinkler heads which operated 

in fires) was drawn (see Figure 2). Comparison of these results with those of 

Rasbash3 gave a definite agreement as shown in Figure 2 where graphs from the 

2 sources are superimposed. 

This parallel between the present work and that already carried out by other 
i 

researchers on independent statistics adds credibility to the information derived .. I 
from replies to the survey about the proportion of sprinklered fires reported to 

brigades. 
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5. FIRE PJlO'mOfl'lOII - SPRD«I.I:RS AJQ) lIJIitailORS 

5.1 Sprinkler. aDd cSetectora ill _tacturi.D.§ 1lIcSuatrz 

III the lNrYe;r ot MIlutacturiq 1ncSutr7. nr.. wre ukecS about their 8Prillltler 

and cSetector tb·. protectioll ~t_ aDd 111 thi. ohaptar, the relll1ltll obtainecS l 	 trca their repliell are pnMatecS. 'fabl.. 5-9 cf.,.e --ne. ot the btorw.tioll 

cSerivecS 011 the extellt ot epriJIkler lIlIeS cSetector l17.t... ftttecS b MIlutacturingr incSuatr;r. 'DIe I11III1)'111. iDolucSell cSetdlll ot vbether the protectiOll OO1'ere the 

whole building or jUllt part ot it ucS e.t_tell ot the percelltap ot builcS11lg11 and 

[ the percelltap ot incSutr1al tloor8Pllce oo1'llrecS 11)' ftre protectiOll cSe1'1Cell are 

shell. 

[' 
It ehoulcS be DOtecS that the extellt ot proteotiOll hu beell apre_cS 111 telWll ot 
the maber ot builcS111&11 oo,.ereel rather thu the _ber ot 8)'lIt.. ill8tallecS lIB a 

t building ~ be co,.ereel 11)' IIOre tball OM ~tee. 

L 	 'fable. 5 aDd 6 re8Jlecthel;r cf."e the percelltqell ot builcS1Dp 111 Nch II1se ,roup 

co,.erecS b;r co.plete aDd partial epriJIkler 1DIItal.latioll8 and b;r ~ete epr1Dkler

F blltallatiOIlll. J'iprell ,..12 cf."e the ... bt_tiOll but iA a ,raphical tON 

tor tho.. 1ncSuatrie. with the larp.t _t ot epr1Dkler protectiOll; theM ,raphe 

ehov the tellcSellC)' tor the larpr buSlcShp to be ftttecS with eprillltler.. !be 

\lllellpeCtecS peaU ill the.. ,rapbll are oauecS 11)' rancSoII nuctlatiOllll 111 the data 

becauae ot -.11 .-ple 111.... 'fablell 7 ucS 8 cf."e llildlar btoratioll about the 

_ben ot buildill&ll ftttecS with cSeteotor•• 

r 

r III 'fable 9 are pnMlltecS 11" r;r ftsure. tor each beSuetr7 cf.1'1q the percelltapll 

ot buildill&ll ot all 111... 1DIItallecS with epr1Dklen and the perceatapll ot buildiaga 

ot all 111... ftttecS with cSeteotorlll al80 cSetdlecS are the percelltapll ot the total 

L 
noorapace b ..ch iDduatr7 conrecS 11)' IIpriDklen and cSeteotor.. It can be ..ea 

that the _t _1'1l;r epr1Dklereel ia4utr7 111 ~ llanufacturiq lIIduetri..". 

[ 
the IIC Order which bol". tile _fact1&re ot ftl'i0llll rubber ucS pl.aetic soocSa. 
both ldshl1bn-ble _terUJ... Other iIIduIItrie. with a hip.r thaIl a,..rage 

.prbkler oenrage are thoM ~ with the _tact1&re lIDeS Mtilll up ot fabriclI 

and bidell. es cloWq and tootwMr. !be 1Ddutr7 with the sreatellt percelltap 

ot cSetecton ill8tallecS i. that oowarecS 11)' the SIC Order "'Cbemcal lIlIeS AlliecS 

lDdutrie.". !IIi. i. lID 1Dduatr7 with .....0.. teclmoloD' ucS 111 theretore. IIOre 

likel;r to tit cSetector.1 111110 it i. lID iDdutr;r vllioh oftIIJI hall 2ft hour 001'1Irage 

I 
1 

becaue ot the prooe.... iA1'Ol1'ecS aDd al80 hu etftc1..t voZ'ka fire bripdell eo 

that the detection of f1rH 11)' all~tio _thodII rathar thaIl their atinction b;r 

nch _thodII i. requ1recl. 

I 	 11 



In summary, about 14,000 buildings in manufacturing industry are completely 

fitted with sprinklers and a furthe':"4,OOO buildings are partially equipped; 

the corresponding figures for detectors are' about. 5,000 buildings with ,.cOlll]?lete -I 
installations with a further 2,000 buildings being partially equipped.- Fro~ 

the survey results, it has been estimated that there are about 109,000 buildings 

in manufacturing industry as defined by SIC Ill-XIX. 

5.2 Measurements of building size 

In order to calculate the percentages presented in section 5.1, it was necessary 

to consider the distributions of building size in each industry and also the floor 

areas of the buildings. Appendix B contains the building size distribution 

histograms. 

The survey results give an estimate of the total floor 'area in manufacturing 

industry in the United Kingdom in 1977, to be -294,000,000 square metres. The 

only figures available for comparison are the Department of the Environment 
4

Floorspace Statistics ; these statistics only cover England and Wales and are 

divided under the headings "COIIIIIIercial 'Offices", "Shops and Rilstaurants", 

"Warehouses (covered)" and "Industrials". The SAB survey estimate of total floor 

area in manufacturing industry includes that part of storage in industry which 

is actually on the same site as the manufacturing unit tberefore an estimate 

slightly in excess of the OOE "Industrials" figure would be expected. The SAB 

estimate for the UK was scaled down to give a figure for England and Wales which 

did agree very well with the OOE results. J 
5.) Age distribution of sprinkler installations J 
In reply to the survey questionnaire on when sprinklers were fitted, data on the 

age distribution of sprinkler installations was obtained and is presented as a ]
histogram in Figure '13.' Almost half the sprinklers in current use in 1977 were 

fitted before 1968 and in subsequent years, 5 or ~ ,of the total in 1977 were 

fitt~d annually with a peak year in '970 when about ~ were installed. 

, " 

-, . , 
, . 
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TABLE 1: Final suple size COlllpared with actual numbers of sanufacturing units. 

I 
I 

SIC Order Number of usable 
returns received 

'fotal number of manu­
facturing units in 

UK in 1974 

Food, drink and tobacco 186 5050 
Coal and petroleum products 30 176 

Chemicals and allied industries 82 2118 

Metal sanufacture 67 2210 

Mechanical engineering 589 8499 
Instrument engineering 113 1267 

Electrical engineering 196 3~2 

Shipbuilding and aarine engineerine 40 694 

Vehicles 115 2135 
Metal goods not elsewhere specified 178 6988 

Textiles 141 4478 

Leather, leather goods and fur 26 717 

Clothing and Footwear 124 5774 
Bricks, pottery, glass, ce8ent etc 64 2377 

Tisber, Furniture etc 79 4825 
Paper, printing and publishing 159 5863 
Other sanufacturing industries 107 3118 

59691 

Notes: i. 	 The anal1sis follows the Orders of the Standard Industrial 

Clasafication 1968.[ 
ii. Figures for total D~ber of Wlits include onl1 those with 11 or 

r 
[ sore aplO1eu. Reliable ficw"es for llAits aplo1ine fever than 11 

persons are Dot available st Busine.. Statiatics Office. It i& 

esti8ated. however, that there ,"re about 50,000 such unit. in 1974 

with total aplo,.ent of approxiaate11 250.000. 
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TABLE 2: Curve parameters for the probability of fire function for buildings ln 
manufacturing industry tabulated by SIC Order 

Industry 
(SIC Order) 

Food, Drink and Tobacco 
. . III 

Coal and Petroleum' 
IV 

Chemical and Allied Industries 
V 

Metal Manufacture 
VI 

Mechanical Engineering 
VII 

Instrument Engineering 
VIII 

Electrical 	Engineering 
IX 

Shipbuilding and Marine Engineering 
X 

Vehicles 
XI 

Metal Goods not Elsewhere 
Specified 

XII 

Textiles 
XIII 

Leather, Leather Goods and Fur-
XIV .. 

Clothing and Footwear 
xv 

Bricks, Pottery, Glass, Cement etc 
XVI 

Timber ~ Furniture etc 
XVII 

Paper, Printing and Publishing 
XVIII 

Other Manufacturing Industries 
XIX 

SIC III - XIX 

Notes: 

- -

A 

0.0054 

0.017 

0.011 

0.00036 

0.000027 

. • 0011 

0.0062 

0.00030 

.0027 

0.0036 

.. 
.0017 

0.0013 

0.00074 

0.00010 

0.0023 

0.0019 

i. The analysis follows the Orders of the Standard Industrial Classification 1968 

11. The columns headed A and c give the parameters for the curves p(t) c=At where 
p(t) = probability of fire in a building with floorspace t (metres2). 

ii1. • Survey sample too small for accurate analysis. 

c 

Probabili ty of fire 
in a build~ng with 

floorspace 

500m
2 1200m2 ? 

1500m' 

0.33 0.041 0.054 0.058 

0.27 0.089 0.11 0.12 

0.36 0.097 0.13 0.14 

0.5'3 0.014 

. 
0.024 0.027 

0.96 0.011 0.025 0.031 

.49 .023 .035 .01tO 

0.30 0.040 0.051 0.055 

0.74 0.029 0.056 0.065 

.lt6 .047 .070 .C1l8 

0.42 0.050 0.072 0.079 

./to .C20 .029 1J32 

0.54 0.037 0.059 0.067 

0.64 0.039 0.067 0.077 

0.85 0.021 0.043 0.052 

0.54 0.068 0.11 0.12 

0.50 0.042 0.064 0.072 

[ 
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TABLE 3: Curve parameters for the probability of fire function er buildings in 
the production aector of manufacturing industry 

Industry 
(SIC Order) 

Food, Drink and Tobacco 
III 

Chemical and Allied Industries 
V 

Metal Goods Not Elsewrere Specified 
and 

Mpchan i cal Engineering 

XII and VII 

Vehicles 
XI 

Textiles 
XIII 

Timber, Furniture etc 
XVII 

Paper, Printing and Publishing 
XVIII 

Other Manufacturing Industries 
XIX 

SIC III - XIX 

Notes: 

A 

0.0011 

0.0069 

0.00088 

0.00012 

0.0075 

0.00037 

0.000069 

0.0084 

0.0017 

c 

0.60 

0.46 

0.54 

0.86 

0.35 

0.77 

0.91 

0.41 

0.53 

Probabili ty of fire 
in a building with 

floorpaace 

500m
2 12OOm2 1500m2 

0.044 0.0860.075 

0.12 0.210.19 

0.026 0.042 0.047 

0.024 0.052 0.062 
~ 

0.066 0.090 0.097 

0.084 0.100.043 

0.020 0.044 0.054 

0.11 0.16 0.17 

0.046 0.074 0.083 

1. The analysis follows the Orders of the Standard Industrial Classification 1968. 

ii. The columns headed A and c give the parameters for the curves pet) = cAt where 
pet) = probability of fire in a building with floorspace t(metres2 ). 

TABLE 4: Curve parameters for the probability ot fire function for buildings in 
manufacturing industry 

SIC III - XIX 

A c 

Probab ility of fire 
in a building with 

floorspace 

5(x)'l 12OOm2 15OOm2 

All uses 

Production buildings oDJ.)' 

0.0019 

0.0017 

0.50 

0.53 

0.042 0.64 0.072 

0.046 0.074 0.083 
- ­

Notes: 

1. The analysis follows the Orders of Standard Industrial Classification 1968 

ii. The column2 headed A and c give the parameters for the curves pet) c - At where 
pet) = probability of fire in a building with floorspace t (metres2 ). 
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Table 5: 	 Percentages of buildings in manufacturing industry vith complete and partial sprinkler 
installations by size of building 

- DU1.lQlng , .1.oorapace (012 ) .5 4 ' 8 66 854 408 1808 81 3828 4 · 6 8 040 
Industry 

Food, Drink and Tobacco 

Coal and Petroleum Products 

Chemical and Allied Industries 

Metal Manufacture 

Mechanical Engineering 

Instrument· Engineering 

Electrical Engineering 

Shipbuilding and Marine 
Engineering 

Vehicles 

Metal Goods Not Elsewhere 
Specified 

Textiles 

Leatber, Leather Gooda and F\1t' 

Clothing and Footwear 

Bricks, Pottery, Glass, . 
Cement Etc 

Timber, F\1t'niture, etc 

Paper, Printing and Publishing 

Otber Manufact\1t'ing Industries 

SIC Ill-XIX 

0 6.06 5.08 17.72 0.70 8.95 2.04 6.58 4.47 

0 13.47 13.42 14.75 0 25.00 8.24 18.98 47.94 

0 0.55 3.97 1.74 0.36 0.79 6.06 6.21 4.75 

0 .2.71 2.17 6.32 2.22 2.02 8.43 6.28 15.04 

0 5.30 0.57 10.45 15.19 2.22 0 4.68 · 8.90 

0 0.15 1.19 0.66 0 4.88 3.78 0 5.46 

22.89 14.45 15.03 16.72 43.93 19.83 35.21 35.67 50.72 

0 22.74 14.08 11.90 34.24 44.33 17.83 49.80 64.4 

0 11.64 13.92 44.23 49.83 38.58 32.04 17.33 11.90 
0 2.95 10.69 11.37 9.60 7.29 15.52 28.29 13.85 
0 11.59 7.51 22.49 32.09 67.87 ~6.16 30.83 58.33 

0.99 7.04 8.84 11.96 10.72 15.41 14.35 12.05 20.12 

2.01 17.92 11.00 11.04 63.43 8.31 29.51 

16.70 53.06 38.59 44.49 19.74 53.66 72.73 

4.69 9.68 8.27 7.06 11.08 15.00 40.68 

30.00 29.67 44.51 20.24 47.89 43.23 44.66 

25.30 6.61 21.16 26.05 10.53 11.34 25.97 

20.73 8.19 12.83 58.00 13.79 44.69 30.19 

r70.72 45.45 83.93 46.13 57.19 8.22 89.95 

p2.28 35.54 20.00 56.40 77.27 87.50 88.24 

~3.71 78.19 [,>0.44 66.91 100.00 47.92 97.92 
~2.39 35.07 ~+7.37 42.16 94.15 73.00 89.92 
172.95 86.01 ~5.04 77.14 96.15 77.50 62.07 
130.27 33.74 133.73 33.53 43.18 30.38 44.34 

16.98 

EP.y 

26.22 

70.17 

48.42 

17.95 

95.79 

100.00 

77.88 

97.34 
100.00 

46.28 

Notes 

i. This analysis follows the orders of the Standard Industrial Classification 196, 

ii. The scale used for the building floorspace groups is a logarithmic one. 

iii. Industries without entries in this table have very few sprinkler installations 
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Table 6: Percentages of buildings in manufacturing industry with complete sprinkler 
installations by size of buildings 

BuildiM F1 
--~ -­

Industry 
r 

(m2) 1 55 }14 518 665 8$4 1097 1408 1808 2322 :81 }828 4 " 6 " 8" 040 6 

Food, Drink and Tobacco 

Coal and Petroleum Products 

0 5.84 4.77 17.41 0.70 5.5} 1.49 6.58 2.37 2.01 11.25 11.00 6.7563.43 7.20 27.32 7.31 

Chemical and Allied Industries 0 13.47 13.42 14.75 0 20.57 8.24 14.6045.69 16.7( 53.06 35.33 41.85 14.16 46.34 63.64 69.16 

Metal Manufacture 

Mechanical Engineering 0 0.55 3.97 1.74 0.36 0.59 5.43 5.97 0.59 4.4, 7.26 6.38 6.47 6.33 10.42 6.78 16.76 

Instrument" Engineering 

Electrical Engineering 
Shipbuilding and Marine 

Engineering 

0 2.71 1.79 6.32 2.22 2.02 8.43 6.28 13.27 18.9€ 21.9539.63 20.24 46.32 41.2930.10 56.72 

Vehicles 
Metal Goods Not Elaewhere 
Specified 

0 

0 

1.09 

0.15 

0.57 10.45 15.19 

1.19 0.66 0 

2.22 

4.88 

0 

3.78 

2.34 

0 

8.90 

1.47 

25.3( 

20.73 

4.85 19.05 22.69 6.43 

2.49 10.7058.00 13.79 

11.34 25.97 

37.61 30.19 

35.24 

15.38 

Textiles 0 1.07 0 0 10.68 6.70 2.05 0 0 0 5.90 0 0 0 0 0 17.15 

Leather, Leather Gooda and Fur 

Clothing and Footwear 

Bricks, Pottery, Glass, 
Cement Etc 

. 

0 22.74 14.08 11.90 34.24 44.3} 17.8349.80 64.40 62.2~ 35.54 2.50 56.4077.27 87.5088.24 100 

Timber, Furniture, etc 

Paper, Printing Md Publiahing 

Other Manufscturing Industriea 

SIC Ill-XIX 

0 

0 

0 

0 

11.64 

2.95 

8.41 

5.85 

13.9244.23 49.83 }B.58 D2.04 17.33 11.90 

8.59 11.37 9.60 7.29 15.52 28.29 13.85 

20.09 22.07 14.97 67.04 44.84 29.25 45.51 

7.26 11.33 8.42 14.01 11.42 9.38 11.96 

61.Sf 78.1965.0266.91 50.68 

32.3S 27.38 43.72 25.00 94.15 

72.95 77.37 92.91 77.14 93.27 

22.47 26.98 23.30 25.06 32.33 

47.9297.92 

70.00 79.07 

75.63 62.07 

26.97 29.31 

58.41 

75.00 

80.00 

30.27 

Notes 
i. This analysis follows the orders of the Standard Industrial Classification 1968 

ii. The scale used for the building floorspace groups is a logarithmic one 
iii. Industries without entries in this table have very few sprinkler installations 
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Table 7: Percentages of buildings in mAnufacturing industry with complete and partial 
detector installations by size of building 

Building: Fl (m
2 ) 1 55 314 5;8 665 8$4 1097 1408 1808 2322 2981 3828 4915 6311 81'03 10405 13360 

Industry 

Food, Drink and Tobacco 

Coal and Petroleum Products 

Chemical and Allied Industries 

Metal Manufacture 

Mechanical Engineering 

Instrument ' Engineering 

Electrical Engineering 

Shipbuilding and Marine 
Engineering 

Vehicles 

Metal Goods Not Elsewhere 
Specified 

Textiles 

Leather, Leather Goods and Fur 

Clothing and Footwear 

Bricks, Pottery, Glass, . 
Cement Etc 

Timber, Furniture, etc 

Paper, Printing and Publishing 

other Manufacturing Industries 

SIC Ill-XIX 

2.59 0.54 1.17 1.83 2.92 1.45 0 7.37 34.61 16.07 

2.45 8.88 26.37 19.78 90.14 21.20 31.42 30.66 19.85 4.28 

0 4.82 0 4.19 0 4.49 0 4.87 1.86 5.38 

0.25 0.27 1.87 1.89 1.08 0.20 3.07 5.97 5.05 5.03 

0 7.45 0.63 27.22 1.41 0 3.31 1.29 7.59 0 

0 3.22 3.58 9.67 6.39 4.80 31.33 8.52 12.61 10.42 

0 0.41 0.30 22.77 0 2.44 4.79 0.69 2.31 13.68 

0 8.78 0 9.29 5.83 0 9.59 7.32 10.08 1.20 

0 1.32 1.23 3.91 21.08 3.57 9.03 6.59 5.23 f',4.32 

0 0.80 6.18 1.41 0 9.97 0.40 10.67 23.08 0 

0.68 2.07 2.45 5.57 8.89 2.88 7.11 5.54 12.20 7.25 

12.92 3.83 15.95 1.85 157.34 49.76 9.43 

28.57 38.59 7.93 12.45 150•00 18.18 28.97 

5.04 0 4.35 6.90 0 3.39 4.40 

5.44 7.80 2.35 6.96 5.83 6.78 12.43 

11.76 28.57 26.32 17.65 0 50.00 42.31 

11.79 12.80 20.24 24.21 13.55 7.77 24.37 

2.49 2.14 53.00 25.00 0 0 12.45 

16.71 14.86 8.00 0 16.44 7.54 23.62 

22.40 14.57 15.20 18.71 43.5 13.95 18.09 

0 4.25 2.86 0 0 0 17.60 

9.78 14.71 11.24 9.59 18.3~ 20.31 14.77 

Notes 
i. 

ii. 
iii. 

This analysis follows the orders of the Standard Industrial Classification 1968. 

The scale used for the building floorspace groups is a logarithmic one. 
Industries without entries in this table have very few detector installations. 

.. . 
" 
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Table 8: 	 Percentages of buildings in manufacturing industry with complete detector 
installations by size of building 

BuildinR- F1 - (.,2) 1 55 314 5;8 665 854 1097 1408 1808 2322 2981 3828 4915 63 810 040 36 
Industry 

Food, Drink and Tobacco 

Coal and Petroleum Products 

Chemical and Allied Industries 

Metal Manufacture 

Mechanical Engineering 

Instrument ' Engineering 

Electrical Engineering 

Shipbuilding and Marine 
Engineering 

Vehicles 

Metal Goods Not Elsewhere 
Specified 

Textiles 

Leather, Leather Goods and Fur 

Clothing and Footwear 

Bricks, Pottery, Glass, ' 
Cement Etc 

Timber, Furniture, etc 

Paper, Printing and Publishing 

Other Manufacturing Industries 

SIC Ill-XIX 

2.59 0.54 0.59 1.5. 2.92 1.45 0 6.84 34.6 

2.45 8.88 26.37 19.7E 89.00 21.20 31.42 12.41 14.61 

0.25 0.11 1.54 1.31 0.90 0.20 1.81 4.14 1.49 
0 7.45 0.63 13.9<' 0.35 0 3.31 12.87 7.59 
0 2.19 3.20 9.6, 6.39 3.79 18.88 8.52 4.87 

0 0.41 0.30 11.7<' 0 2.44 4.79 0.69 2.31 

0 8.78 0 9.2') 5.83 0 7.53 7.32 10.08 

0 1.32 1.23 3.91 21.08 3.57 9.03 6.59 5.23 
0 0.80 6.18 1.41 0 9.97 0.40 2.77 23.08 

0.68 2.02 2.31 4.47 8.70 2.45 6.36 4.06 9.58 

16.07 12.92 1.91 6.75 1.85 55.40 48.78 

1.28 13.47 10.87 2.64 0 24.39 9.09 

2.91 0.81 4.73 2.35 0.63 1.67 1.69 
0 11.76 28.57 26.32 5.88 0 50.00 

10.42 11.79 10.98 11.90 17.37 5.16 7.77 

13.03 2.49 0 49.00 13.79 0 0 

1.20 9.09 6.02 4.00 0 8.22 0 

~2.05 19.23 14.57 12.25 18.71 '+0.50 3.10 
0 0 2.13 0 0 0 0 

6.49 7.12 9.33 7.58 5.20 14.85 16.45 

4.72 

14.49 

1.62 
38.46 
7.98 

7.33 

4.85 

2.13 
14.4 
5.03 

Notes 

i. This analysis follows the orders of the Standard Industrial Classification 1968 
ii. The scale used for the building floorspace groups is a logarithmic one. 

iii. Indust ries without entries in this table have very few detector installations. 
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FIRE AND FIRE PROTECTION· A SURVEY OF MANUFACTURING INDUSTRY 

Name of Firm 

Address 

. .. .... .. .. ... ... .... .. . . . .. . . _ .. .. .... ... ... .... .. .. ..... ..... ........ . -. . .. . . .. . . . .. . . ..... . . . . 


Number of persons employed 

at this site: 

(include full time equivalent 

for part time employees) 


o 
 Number of Ihltn operated: 


01. DESCRIPTION OF i. Only main buildlngslhould be liated. Minor buildings such as small 
BUILDINGS huts, sheds, gltehOU88l, temporary buildings etc may be omitted. 

[ 
H. The floor Irea required It the totll floor 'rea and will be the sum 
of the floor ,,... In I multi atorey building. 

[ 

L 

L 

Totel Floor Area 
(state m2 or feet 2 ) 

No.ofstol'8'(l 

Use of the Building 
% used for prOduction · 

% used for storage . 

% used for other purposes· 
(please specify) 

Is the building sprinklered? 
State % sprinklered if only 
partly sprinklered 

If there are sprinklers·
"'*'80 were they instilled? 

Ara automatic fire 
detectors ins1lllled? 
State % of building covered 
by detectors 

If there are detectors .
"'*'80 _8 they installed7 i 

I 

Main Building Other Buildings 
1 2 3 4 5 

PLEASE TURN OVER FOR OUESTION 2 


IN CONFIDENCE 




02. RECORD OF FIRES 


Building Number 
(as used in 0. 1) 

Year of fire 
1975 Or 1976 

Did sprinklen oporate? 

If sprinklen operatBd, 
how many heads operatBd? 

Was the fire discovered 
by automatic fire detecton? 

Were the brigade called? 

How was the fire 
extinguished? 

Brief description of dalTUlg& 
(including .... of fire damage) 

.. ........ ...... ... ...... .... .... .......... ... ...... ....... .... ...... ...... ...... ........ ... . 

Please list the fires which occurred in 19751nd 1976. Minor fires and fires 
which did not Iffect buildings can be omitted. 

The fires which Ihould be noted Ire: 
(a) 	 fires to which the fire brigade WIInt called 
(b) 	 other fires in which sprinklers or automatic detectol"i opereted; 


or fires where there wea a aignlficant emount of damage. 


If you do not have 1/1 the detail' of the fire, ple.se provide as much 

information .. you have, rather th.n not .nswer the question .t all. 
 r 

2 3 4 5 

,
tj 

~ 

. ' I 

I I
L ; 

l i, 
LJ 

1 

I 
1 

IN CONFIDENCE I 
4<­
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HOME OFFICE 


Horaefcrry Houae, Dean Rylc Street, LoNDON S.W.IP 2AW 


Tele,,: :l4986 

Teleplwtu: 01­

I Om "/"""": 

Your "~ftTmceJ 

L OotOMr tm 

V 

FIRE AND. FIRE PR<Yl'ECTION - A SURVEY OF MAlIUFACTURING INDUSTRY 

De&r Sir 

The Soientifio Adv1aory BraDoh 1a un4artaldag a etuq ot tire and tire protectiOD 

meuuree on behalf of the Ho_ Ottio.. Much ot the tlata needed tor thie etu4 18r 
alread,y ava.il&.bl. froz fire brigadell and other eOU1'OeII, but there rema1na eOllll 

eaeential information which 1e IItill mlllling. We are theretore vri t1ng to you, &11[ 

F 
ODe of a lIample of firlllll in lI&lIU!aotlU'ing induatry, to &Ilk whether you would be able 

to help ua with thill etuay by providinB the information apeo1fi.d in the attached 

qUelltiozmaire. 

The queetionnaire oonre two &rII&II of information whioh are required tor thill etuq. 

The tiret qUelltion oonre the deeoriptioD ot the buil41Dg11. 'l'h1e will provide 

information on the buildiDgII which are at riek, and the tire brigade etatietioe can 

then be ezamined e.eainat the baoqround. 

The eeoond queetion ie dellisned to elioit information about the total DUmber of firee

L vhloh ooour in induatry, and partiaul&rly tho.. tirell vhlch were extinguished by 

epr1nklen or dieoo"red by automatio deteotore in the early .taeee and to which 

L the brigade did not therefore need to be oalled. At preeent .. only know or tholle 

firee to whioh the bdpde are called. 

o 
o Your replie. will be treated in oonfidence aDd the infozmation will only be uaed in 

the rellearch unite of the Ho.. Offioe Soientifio Advieory Branch and the Fire 

Rellearch Station. 

,. It you require ~ f\Jrtber infor.ation about this INrVBY ple&lls OODtact Mr R Rutetain 

of the Scientific Advillory Branch, telephone 01-211 5690 or 01-211 6751. 

A rep~-paid, addreaeed eDvelDpe t. eDclosed tor your re~. 

ThenklD@' you tor your oo-operation. 

Youre ta! thful.ly 

J 

! R. RUTSTEIN 

I 

http:thful.ly
http:ava.il&.bl


I 

h 

H 

~J 


n 

J 

~ 


j 

a 

] 


: 1 

; 1 
u 

r ' u 

_J 

I 

I 




I 
HOME OFFICE 
Horseferry House Dean Rylc: Street London SWIP 2AW

I Direct IiDc 01-211 

SwitchJxcd 01-211 )OCIO 

I -- -- ----------------v.;;;;-;:;;r;;;;;;;;----- ­
Your .daax:e 

I 
 Our rdcrcaa: 


:;AF/ll/l~/l 
Dooe 

o 	 Novellbf!r 1971 

FInE AND FIRE PHOTECTION - A SURVEY OF MANUFACTURING INDUSTRYr 
Dear Sir 

I 	 About a month ago I oent you a ~uestionnaire about fire and fire protection. It is 
important to_ haYe ae many replies as poeeible to thiE queetionnaire in order to 
obtain an ac~urate and rf!liable ricture ot tire and fire protection in induetry.
As we haye not yet receiYf!d ~ reply trom you I am vritin~ again, and f!nclosing a further 
copy of the queetionnaire. I would be 80Bt «ratelul tor your help and co-operation 
in thh etudy. 

L If you haYe already returned your queetionnaire please dieregard thie letter. 

TIlE Nu:!) FOR TIlE ,;T\JDY 

The Scientific Advieory Branch ie undertaking a study, on bebalf ot the HOIIe Office 
Fire ~epartllent. of tire and tire protection in industry. Much of the information 
needed for thie study i6 already available. but soee of the eeeential information 
ie ~till mieeing. It ie therefore n~ceesary to set up this suryey and to ask you 
for thie further information. 

r TIlE COY.PLETlON OF THIS ~UESTIONNAIRE 

You lD8.y feel th"t your reply wo,lId not be of interest becsUBe you haYe bad no fires 
and there is a yery low risk of fire in your premieee. Howeyer it is eseential to 
cover theee ca~es in the suryey if we are to obtain a fair and balanced picture of 
the risk of fire in industry. 

Your company ha .. been included iD the Buryey as part of a randomly chosen eample. 
The questionnaire i~ intended to apply only to the site to which it is addressed. 
and not to any other part of the company which may oparate at a different location. 

[ The first queation covers a descrirtio~ of buildin!!'s. If you have more than .5 
buildinr,s. and the detailed information ie readily available. would you please note 
the details of the additional buildin~s on a continuation eheet. If you haYe a[ 	 yery large n~ber of buildings a summary of theep buildinge would be sufficient. 
The summary _y take the form for example, "Total floorepacf! of approximately 
150.000 eq ft in 10 building~. One building of 10,000 sq ft,uaed tor production. 
i" "prinklered". 

The eecond que~tion covers a description of fireE which occurred in buildings. 
The firee of !'Articular intere6t are thoee firee in wtdch eprinklerl'< or detectors 
operated. tho~e fires to which the brigade were called, and any other fires which 



caused. significant amount of damage. If there haTe been a large number 
of fires then a short summary of these fires would provide the information I 
we- require-. 

Your replies will be treated in confidence and the information will only be 
used in the research unite of the Ha.e Office Scientific AdTisorl Branch and 
the Fire Resenrch Station. 

IIf you rpquire nny further information about this eurTey pleaGe contact 
Hr R ~tstein of the Scientific Advisory Brllnch. telephone 01-211 5690 or 
01-211 6757. [ 
A r~ply-paid eddressed enyelope i8 enclosed for lOur reply. 

Thanking you for your co-operation. 

Yours faithfulll 

R Htrl'STEIN 
Principal Scientific Officer 
Scientific Advieorl Brancb 

"1 , 
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US!' OF FIGURES IN APPmDII B 

Figure B 1 

Figure B2 

Figure B 3 

Figure B 4 

Figure B5 

Figure B 6 

Figure B7 

J"igure B 8 
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Figure B16 
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b,. size 

Textiles : ltuaber of buildinp b,. si.. 

Clothing(pd J'I>otvear I laaber of buildill8ll b,. size 
'­

Bricks, ~tter,., Gl.&u, c-ent etc. : "'-ber of buiJdinp 

b,. size 

~ber, JUrniture eto. I IfIaber of buildinp b,. si~e 

Paper, Printing and I'IIbli8h1ll8 I IIaber of buildinp b,. si.. 

Other Jlanufacturill( IDd_trie. ltuaber of buildiDg8 b,. size 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

[ 

r 

, I 
I ,
:.-­

, 

J 

Manufacturing Iuduatz07 I IbIber of buildiDp b,. size 

: t 

n 

J 

J 

I 



I 
I LIST OF TABLES 

TABLE 1 

I 
I 
 TABLE 2 


n 
~ 

[ 

[ 
 TABLE 5 


TABLE 7 

[ 
 TABLE 8 


[ TABLE 9' 

r 
u 

r 

J 

1 
,
, 

Final ISallple size!! (ca.pared with actual nUllberll ot 

u.nutacturing un! te). 15 

Curve parameterll tor the probabil1tJ ot fire function tor 

buildings in u.nutacturing induat17 tabulated b;y SIC Order. 16 

Curve ~eter!! for the probabil1tJ ot tire function tor 

buildingll in the production sector of -.nutacturing induet17. 17 

Curve ~eterll tor the probabil1tJ ot tire function 

buildings in _tacturing induat17. 

tor 

17 

Percentagell ot buildinp in -.nutacturing induat17 wi th 

ccaplete and partial eprillkler installations b,. size ot 

building. 18 

Percentagell ot buildingll in -.nutacturing induet17 with 

ccaplete eprillkler inatallations b,. size ot building. 19 

Percentagell ot buildings in -.nutacturing indUllt17 vi th 

cc.plete and partial cletector inatallations b,. size ot 

building. 20 

Percentages ot buildinp in anutacturing induatr;r vi th 

complete detector installations b,. size ot building. 21 

&.ar7 figures to .bow the extent ot epr1nkler and 

detector coyerage in anutacturing induatr;r. 22 



, . 


~ 
-.' 

] 


Ll 

J 

9 

j 

j 

~ I 
, I 

. i 

I 

I 


i 




LIST OF FIGURES Page 

I 
I 
U 
r 
[ 


r 

r: 

F 

~ 


r 

r 

l: 

[ 


[ 


I 


FIGURE 1 


FIGURE 2 


FIGURE 3 


FIGURE 5 

FIGURE 6 

FIGURE 7 


FIGURE 8 


FIGURE 9 

FIGURE 10 

FIGURE 11 

FIGURE 12 


FIGURE 13 


Probability of fire rogre-eaion for Mechanical Engineering. 23 

~e nuaber of sprinkler h..da operating in fi"e. 24 

Sprinkler inatallatiou in the Food, 

Industry (SIC Ill). 

Drink and Tobacco 

25 

Sprinkler inatallationa in Chesical and Allied Industriee 

(SIC IV) 26 

Sprinkl.er inatallationa in the Mechanical Engineering Industry 

(SIC VII). 2:1 

Sprinkler inatallationa in the Ei.ectriCIU Engineering Industry 

(SIC IX). 28 

Sprinkl.er inatallationa in the Textile IndUBtry (SIC XIII). 

Sprinkler inatallatiou in the Clothing and Footwear Industry 

(SIC XV). 

Sprtnkl.er inatallationa in the Tiaber and Furniture Induetry 

(SIC xvn). 31 

Sprinkl.er inatallatiou in the Paper, Printing and Publiehing 

Industry (SIC XVIII). 

Sprinkler 1natallationa in Other Manufacturing Industriee 

(SIC XIX). 33 

Sprinkler inatallationa in industriee co.ered by SIC Ill-XIX. 

Age dietribution of eprinkl.er 1natallationa. 35 

! 

I 



J 

L 

r 
• j 

--, 
i 

, 


". ,, , 
~ . 



~ , ~ I , , - r.:-:::1 c;;;::] ,.--, ,..--. .---- "::""':1 r::l c:3 - - ­-

Food, Drink and Tobacco: Number of bUildings by sizs 
1!51Z11Z1 

13!51Z1 

121Z11Z1 

11Z1!51Z1 

GlIZIIZI 

nuowber of 

?'!51Z1 

building­

~ elZllZl 

04!51Z1 

31Z11Z1 

1!51Z1 

I' 11 11 N .. III Il .. III IiI 
(J .. .. III 11 Il .. (I IiI IiI N 11 N .. .. IiI .. 

Il .. (I .. IiI .. (J Il IiI .. 11 III (I III (I III .. IiI 
IiI .. Il .. .. (11 .. Il (J 11 .. .. .. N N (11 .. (J III .. 

bUilding. floor.poo.<.9uore metr••) 


Pigure Bl: Food, Drink and Tobaooo: Number of buildings by size 





































