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i a?BODUCT1011 

Piro, liko air and rmtor Is one of tho , "o toot 

ac oto of en, but In z oturn It do ndo 	rotor rooponoi 

bility,without which it cn turn in to coat diotructii,o 

ones, Ovor iny tboucand of bare oirace man firot die-

covered Uao chracteriotice of fire, ho has been trying to 

discipline hioolf to a point thOro y throes merited 

instinct ho t&coc obvious pracautioza oga hat flro. Uhy  

ts it, thon raga Conti uco to 4iaro and his survival in tb o 

roopoot 7 Porbapo becauo a only for of uo have ozporionecd 

what an uncontrollod fire can do and J c ity of uo foal 

that it t iil novor h ppon to himm 

t duo to the increased trMuoncy  of fire uceidcntc 

all ovor thO world poopie bavo ctartod roco ioiatj tha 

potential a zr from the firo. Thiildin auto, byelae, 

eibicb are providod for fire protection and safety measures 

bavo boon precohod and d oc ood by ; ,iuinont .sciontiate and 

orchitootci in coveral "tell building conforoncea erid 

Dyrapociurc3, all over the torld. 

u .tiotoroy otzue urco are coiin up vary fast # and 

has bo comv a coon features in every city of India 
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This is largely because of scarcity of land, caused by rapid 

urbanisation and optimum utilisation of available land. 

Whatever may be the reason, one factor remains common, that 

is all multistorey structures require careful planning of the 

factors which directly or indirectly affect the safety of 

persons occupying them. Further more concept of comfort are 

changing rapidly and air conditioning of a building, no longer 

considered as a luxury and privilege of few, it is increasingly 

being Installed in multi torey structures, so ae of the new 

building materials manufact red, which support, ignition or 

spread of fire. All these factors further add to the problem 

of fire protection and fire fighting in multistorey structures. 

1.1 SCOPE OF THE SUBJECT 

The recent I  L.I.C. fire at Vadras andMultistorey 

building fires at Calcutta and Bombay has made the fire hazard 

problem more burning than ever. Therefore, it demands special 

regard for fire prptection and safety measures in multistorey 

structures. For a low rise and sprowling buildings the fire-- 

brigade with fire fighting equipments and personnel can control 

and extinguish fire from the ground itself. But when the 

structure' of an equivalent floor space is planned verticaily, 

beyond a certain height externalised efforts of the firemen 

will be of no use, in the event of not being able to reach 

the danger zone. 
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More the number of floors added the problem will 

become more complex as it goes further beyond the reach of the 

firemen's ladder and dose. Normally, this reach is taken to be 

about 25 meters, It is therefore necessary to fight fire 

internally, 

it the time of fire, caaualities are more often 

due to ill planned escapes and exits. These routes often 

formulate battleneck and create panickey and confusion during 

the time of evacuation,, Normally a multistorey building can 

resist fire upto 2 to 4 hours. Any thing longer than this 

time may not be possible because before that the structure 

may charred to ashes. For the aging occupants and childrens 

it is not possible to en .re evacuation through obstructed 

routes from such a great height as a multistorey structure 

may involve. Therefore properly designed, suitably located 

and squately provided exits and escape routes are a dire 

necessity. In the latest thinking the philosophy of evacua-

tion has thus given way to the .philosophy of refuge zone. 

Most of the fire death's are due to asphyxiation 

because of sprdad of smoke and the toxic gases or a general 

absence of oxygen and the services . System is the most 

serious culprit in this respect. 

Comparing fire hazards in the multistoreyed 

structures to those existing in low ones, a more realistic 



analyoic of tho vholo problem y shots that undootrablc opocifi 

fir* hazard can and suet be offefficiently restricted. Thio can b 

done by moano of safoty eaouroo in plannixg and eonntruction n 

multiotcrcyod otructuro. 1 ith trio to can cake thorn at boast 

ac imfo and possibly anon nafor than low oneo. 

1-2. OBJC IV O THE 'NESTS 

& , rott number of tnulttstoroy structures arc airoad 

piercing for-oujh our urban skyline and uany more ore expected t 

rice in the near future• Author foobo that, like wind and 

earthquakes the ill effects of fire must be dofoatod. Those 

ul ioto °ed structures should be deeig cd toch ologically, 

- sound economical and c fo. Author in his dissertation intend tc 

offer tho impact of fire hazards on the cuittotcroyod structure 

and tho safety measure to oncountor and control thorn. This tall 

may be achieved by a rational approach to fire oriented 

probloso which may be dorivod by coneidorin the basic fire 

problems like, Lira prevention, human i safety, fire containment 

and firs oxt.inguiohmont For the eafoty of the occupants the 

doe tn should have prov, oton of offorinj occupants €cad 

opportunities of oafo refuge and oac po. It should also avoid 

the onvclve ont of poroono outside the fire offectod areas. 

J.o far as the architect is controlling the choice 

of natoriabo for the interior finishingo ho is able to con-

tribute to safety by prohibit' n4 the use of heavy smoke and 
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tonic ecio Conorating cutorlalo. 2hio may apply to typos of 

plc otic tnino and othor intorior furniobin,j and f iniohint 

atoria2.o which y S a to and rol0000 large quantity of such 

tonic ga000. 9ouo of these flamblo c3toriala uzy ovon 

quickly product conaidorablo cuount of heat aftor i nition and 

itcodato1y co wort into fiamea. Thin deco not aeon allow tho 

oafo ovocuation of tho affected fire comprttoto if not done 

pros tly., Ono of the roost oolution to the probl.on of 

dtopooin of cjaeoa and ano a in fire nit Lion h.tao i on oolvcd 

n-airily with the help of the 9lontUlation 't 3toa by creating or 

over pr000uro and  torkina as Or oke omhuctort. 

Due to the teportance and epOcific prohloao which 

arise in tire ottuationa, taU buildi z need .opocial conLidorr 

Clot and oquipmento to moot those ottuattou. Therefore, they 

y be treated hero cttrofully and with more specific coanc than 

ociaU low buildina.  

Author in hie dieoortation uiah to aooinUatc and 

araalyoo all stands tronde r000areboo and praettcoo portaiotn;  

to fire oatoty and tire ha rdo in the mialtiatcroyod otructuroa 

tihich g help in tornulatin the eafoty criteria for the loci, 

of nul' iotoar yod otructurov 

1,3 PURPOSE ADD OBJ TZ'O Q' PXtUO?CflOfl  

The price objective of fire protection in the 



ar ltiotorcy oti ucture is to citcinato all p000iblo ha rds 

11ko conflagration pia"urd, omoko m~ard8 an hazards to the 

in 3310 and proportion. Had it boon pocoiblo to o3iminato 

all fool from the conotruction of buildin1j and make it fully 

non oombuotibl, the fire hardo uouid, ►vo boon jOtly 

roduc od. 

Piret anti foroi os t ,purp000 of tiro protection io 

to (I) roduco the ponctbility of tiro out -broak. Proaua ing th3 

the fire could not be confined or controlled # than the second 

objective willbe (2) the reduction of the property l0000 

erbich can 	 done by deoignin suitably fire roQtet3.n otruotux 

and non coubuetiblo conotruetion• Last but not the least to 

bun aefoty„ trh ,oh cannot be neglected at any coot. ' `h{ 

Occtipantci of tbo building can escape to sa taty or ovacuatod 

provided if buiidin has o; .ftciontiy designed aooa,o routes 

and proper oomparts ontation of the buUdin to cent Inc fire 

at tho pXaoo of its origin. 

he ob3aotivoo are dolt In Moro dotailo in their 

roopoctivo chnptero. 

1 a5 f I .W. DUt 0017 ' EROP13WiY LOOZ 

of ore conoidoring how it may be p000iblo to 

roduco atortal lone from fire It ire uobl to conoidor, in brow 

torso, the o .toot of the problem Go it o iot in our country 
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at proQontR Unfortunotoly no uptodatoota latico regarding tho 

firo loa000 are availablo, in this reopoet w all ifortition In 

tho form of poccoxoal io availeblo with difforont authoritioo. 

Tho ootit tod direct loco In the field of fire 8orvicoo to nbou 

100 ororoo2  which do not include the loco of ntnourod buildint 

hio aloe do not include roucabiiity period and roproduotion 

boo, robcbiiitntiol ieee, boo duo to unomplo onto, etc. 

uh ieh nil outs up 	 go Stan over fo hundrod crorec of rupoec 

por year. 

"" or controlling the posoible ntortnl ,boeoc duo 'tc 

fire, at the told b o minimum it io non000ary to undo tand 

the present tronde oarotdoriug tho owjin,j pattern of indu3 z 

and couorce and the uce of irtatorib in daily life. Tho 

introduction of high. v-r luo oqui ont, ooh cc couplex data 

prOCOOO1.n ibotal3Ation in offices, cootly tuotrwnot in 

enjinoortngand cboxaionl piento all tend to oreaco toriai 

loon. ho incroano ueo of soro readily combustible mtor1be 

of conotruotion and firito1in coupled itb more oophistioatod 

method of peckthij the odds to buy and uno in our daily itvoo, 

nil tend to morocco the potontiel ooureo of Ign tion* 

:moo the oaiior findings end 6onorai otudy of 

• firco i ` ibuild Ingo cortain.4oniirablo pxocautionary Monoureo 
bo, 	

ap ront to mininico the proporty lace which cxy be 

cuuriood no boloti I 



i 	A6oa uato fire reaiotin , of structure. 

1 	r sin of fire fihttnij c .partconto of ithitod 
floor aro as and cubic capacity, to reduce the urea 
and cubic capacity,  p to reduce the area at rink. 

(iii) The oo, o tlon of occupancy acrd 

(iv) The too a ion of h h. fire risk areas within the 

(v) The pror cton of outtablo tom of controUtng  
outbreak of fire. 

(vi) The proviolon of suitable and t doquato meano 
of fire arnin . 

	

(vii,) 	The provioton of ftrctatd fire tihting oq tip ont 
and poroonnol it th the k oilodge to use it 

(vii) Ade unto a ocooc faotlity for the EtrQ brf ado 
with sufficient untor supply readily available. 

The adoption of whole or part of thoco pros tioao 

4opondo upon the type of occupancy. Thooc basic fire protoetto 

i oaouroa ohou1d ho kept in chock and erica bopoo to roduco the 

prox,rty loon from tIo outbreak of fire. 

1.3.2 3  3APTY 

t l.th the docta oro point of vier ►afoty of life to 

of the prtuc Importance. To consider the reduction of outbreak  

fire and the reduction of eatdria2 lose however are the aepoctc 

which providot3 a baotqrourid to the ovoral :. problem. It to 

unfortunate t t no a building dooi.,1norf this point is gonoral] 

nojlootod. 
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Jafoty of Itf o both tho moot vital and trnportcn 

cui iatoroy otruoturca , it to nooQoeary to provido 

riz'o pro ootton toaouroc to colvo tho problem* fr 

Arbon firo boa 10 out In a bui :4in tho it od iato 

to to occu14 n o If outfioiont tire provontivo 

iono liko fro dotoctora0  Ztro alarm and prompt 
Lion oyatorno are adopted, tIozi the occupanto got 

t to a cavo to aafoty boforo they taro taIo-Q : a 
'Urns 1borofore, location and o t zo of occao router 

best c&nificonoo for hs x n oafoty. 

Apart from all pOo3iblo pros utio o abooiu o 

x a Qntiotoxboy otru uro to never oocurod boosuoc 4 

L3.uxo to intain tho precaution proecrtbo4 or to di 

in. WhIon on OG0rrOfcy dor do it. 

(3C M2L 	R4CRI3iC3CX PIKE 3: . A 
rtzoa 	IWcTURI2 

orrriiiy kao thinto of fire in a buiidin oc 

.it i itnttton  and than oproading but tho promo 

k t.o Important coon after the fire had et tod boeni 

)ad Often involvoc f tho i nition. SO ott oo a f: 

bf a room Sri).). ignite a coobuotiblc item 000 4to 

radiation or hot ao and tho continuo ►o *proud at ; 

bo ourfa ► occur* thoortticctiiy duo to a rapid 



to 

auocc atop of tGnttionc , UouaUst tho faro op al to not 

u3o of tho int tOf of a pioco of tQo8 or  plaotto, bt 

of Cn000 ovo1od by thorn atOria10 rya t ay aDO boatod. 

" mbuott ,o rtoziaio avo1vo 	atiloo 	o 

ropidl ac Char aro heated oriel U or on to pD000nt tho 

f3.cab10 vxouto oa itjnito •. Uhon ao o boat 	t& ZC a 

, ]aoo tho DO .t2 Ourfacos# voilaand, ootiino thotaovoz~ 

l3boiD to omit heat in tho tort of radiation bocauo 

radiation crcaocc s oro rap dLy with a r..ao of to p raturo 

ttn doco coiwictior or 	 dtaoUon it to, thorofo o,r toot 
iciportont xoann of opTca it , Situ tbroubout a bt14tna 

ortroo ona bti1din to anotbor .'45. 

Co otdcr n a i ,o o 	of tthicb o rol tivoiy 

o U ptrt r t $no btuninj c tart .o tho floor on  

which bitij itoriito roottn an bocoo Loato duo 

to conductor (i * a)« The coil ,a icoiatoXy abov 

tho btwnint tatorti1 ont2 ooco 4to =oo at,c , t4 .0 bacoco  

boats by conviction (?j. D) an olnco conviction curronto 

trawl at ocvoz i toot 1 or Darn 	orialo t dto of y 

from tho firs uUi u . bo hootod by bat aaboo 17oaro ' to tho 

2i'o othor cbuottb10 row just o rroundth,j th bit 

arco ciiI bo Ioato4 by radiation 'roc Clio f, 	+o Wifl, 2) . 
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1.4.1 00c1 	LCD 02 VIM TZT 3 t TOUR ° 

Aftox otu4 tnj tbo no uo and chai'cotertoticn of 

ftrc øroc i it to vory zoa0000 to hn*t amt tho aovoloptxt 

of toovoturo dur&n tho. ft , frog tho tjnttion to tho doc3y 

voriod of firo, Thin ot,tb to to to,pGroturo to oho ohon dloor] 

I r o ropb.ico1 foxes I (Chor 1) by o bolp of o tb ouzo. 

ortod of firo bofo o tho nt l biriizij or floah o ror to obovr 

by a*B# Thin to tho por ihon inttton otorto toltn 

Plow pl000 and t000rotttra of tho roo on. ovon t000rturo no , 

tho iCnttod c toria1. to Zo.r. During thLa orto4 tho djOn 

aro cooporottvoly boo and abnc n of oo ►no troo tho 

butl to roctno fair. Tho tiooh over or ro&J bur in otorta 

ofi3o bin rind to OA.Uod fully :ov 1n ;n 	rtod ti ba tho 

room toopo t z,o rachoo to tho itjbOüt. Ther tiio oop raturc 

+Mort foUtuj from tho point C and burn&nij 9ortod ondo and the 

period of 4o j otrto. During burn ng and port of tbó do coy 
period the tr ro o r ono co htb tit, the op road of fir* 

con take p o n throws radtationo b7 Uto ponotration tbroub 

zartttion vain otc 



i 

20 	 40 	 60 	 nQ  

4 
TEMPE12ATUCt'E COURSE OF A FIE. 

GNART - I 



.a 

fl 3`0UXC1L DV FtZ1 OZ' L'XIW RVIC3Xfl WDZt  
ADD AMOAD 

It ho boon otatod that tho ypt  n ,c ' ooio 4000 

yo 	O Orcntood f oftbttn for tho firot tt o Cod tho  

firot Govornont Piro Sorr. ce Doprtixnt 1rnctm to b.toto y to 

oct up br  t c- RRon po•rro w t 	o r. T o fire 

oorviao in our coutr botic,or t*rto Bch Ia o but cortai&4' 

oar1i r than the oo bI obz m of orouioo8 Piro crvicoo in 
U,R. vio the . n,(on Piro rio2o vaoctc r od in 1866 only and 

&putt Piro •i ado vao ootebiiohoa in 1622& 

2.1 , D WE rw! OP ?I 	: R XCt 1  ZUU A 

In I9tb oontury ► it t Ca ooteb1iecnt of cot India 

Coop n 'o tr o anti eon eo, tirot orra food f&ro oo ico to 

ootabliohod at Major port of CIcutta. 	cuo of tho oovoro 

locoo duo to ø%r bitter ff o In the otorcwjoa, of India. 

Cock ec%o6 ooriouoig to to. Sato .n orceninc..t ion tshieh  

oo44 o toa rd, and tit out fire under ouch oituttioxtc.  

Cmtbozv of 	orco end lnoo Conp3ny t)4cb. 1 orc ° l y 

reoonDiblo in ootebliobiwj taro oor icoc In the continent and 

. ' * I don onootwe o4 	ooniinao4 toot India om a.ny, the 

necoait of ouch or onto tton in o 	rdtn their interact 

rocult 	 io tto a developed one at 
cicutta end the other at Eobey. 



At tho tLlttioi o' oo tho Calcuttatub totboj Piro 

I a o otc do o taro not VO r,7 oU oiocd but by ,and. 1urro 

tbo noecootty of t . dtn!j protoction to Lifo and proporty oo 

Mob Taft by tho pooplo and , cvorntont Of t o country, iiith 

tho r c It iz 1Q11 firo  of t ono uoro built ao pox tho 	øzr 

dationo of 0p00131 cozittoo oS the J o ico under tbo Juto Lbrc 

ouoo .dot Ii of e" 6  « 	rot tt+ it 	 ory the coot for th* 

'l o co 	rn ware attaoo4 to C& cutt ?ntciplity, and c oro 

oppliaricoc cad boron drain c ui n g aM stoop anina toro  

brouiht to Yai OZ'CO t o Q2 .Out Pro riijado. 

The Loportonce of firo pr pct or 	oo mob felt in 

1910 that Covornuout appointed a 	ttooto, o 	cc the 

taro fl da, and ac a m It in 1,912. Doa . A tloot 

rooJ;, 	Nolo Viro v o,  rofrom s n land and horao 

driven stoao O i OO hero replaced by petrol d i ro .t 'o 

cnCio 

2.2 	P CD 0? OD.tWX3Afl0D► 

oc000ity of fire protection rag lCo folt oU over 

the tor.i and gory catmtry ode an effort to Droll eqip Ito 

fire S iC t in ' briar do. flo pz'opuloton tme 1ntrodueoa for the 

firot tiro by Ohh t10 ry Uoot or C r3ox Ltd. tt to tn the 1903 

that Calcutta and orb y fire otation alco adaod firet petrol 

fire ovine ooebinod a cboitcal aparatio, boec fonder and a 



fro oac po bin.. ; Slo ► c thorn o Ldin oArricijo pttorr 

Uhiah too dooiod to reach hot ht of 30 ft 0 and 0 aioo 

.pabia of p. of o11tn tbo c ino up to 25 at,po a in 1907 tit 

'bt y .otation a 2 ft long turn to :o r do? ountad on an 
a toob110 trio introduood.  

2.3 LAW fliAfl O1 ULU 	OF V ZR DEIV 

grid. tar It browjbtar4i ) cbrtjo into fi 

co iceo1  duo to trio chanCod tbO of ifaro#  avti 4fonco 

Introduced as the fourth arm of dofoneo oorvl000, is a ich 

find ►v ino* played an important role* The aiiiea iuroy  

India 404 tour that its tires fttintj or n oa ian to very 

eucb. blot, otandard and to brine it to tbo etnn r4 	o 

fire repo, o inoo, cod fire ' 	iaa oq,ui monto ata od 

pow1ni ru or civil defence roArcaont pro rn o. 

IN L hI 

Piro oorvicea in Indio 10 us'o t u toly not under 

the control + f Central Oovornaont bioh tioi4d hz ro boon cm 

idool a&intotration a1ttro h the oOu.t * To ry irtian 

Piro orvtco f I. into four catoOrie, no flloo s 

i) 	intainc8 Uy the Control i to atrite, like 

foncoi  tIo , R it yal, Coxxuxdoatton 

ranoort (civil Norio , 1ooke, i o t a 



(it) 	o d oct1v WidOr tho control Of taco 
Go rot o , 

(111 ' boor t,^od bl iuntcipt.ttioo, iotrict or 

lo  . locr2 boro and otbor loci bodioo.  

U) 'boon ounodbitprihvcto prtico M  'actor y gill 

n otter Wuot 	d oO erc bl ootbliohh 

onto 0 

Tho nwibr of tire Dtattono and ototiotioci of eortctn 

f iro oorvicoo of I 0-o7i and 72 to atten in tho toblo .11o. I 

25 flXOEOAL" 'C U2 O7: CC .MVIC 

LCyptiao tho ftrot country ubo rou3r trinin  

to their fire con* hojh th ho; 	 ozoct otbo and tochz4uo 

atployoU by thorn to not trot tmom. In 150 D.C. "" o tbtu i 

r ociontiot inA :o ndr r s tho firot nn who r o the credit 

of tnvonttaj the f trot ttre fA&ttn 3 o utI n , a roc ro " 

it purp. 

U i o t10 (trot Cove* Piro Jorvi000 Depertoont Ixncvn  

to !ic o r not up by thoQ Ron t t orror dutj t uo Ca000r., ¶bo  

flOt 	bojn efficient and technic Ally i2tndoc t tro4ucod fire 

`stn nso ozo of the cocontial dut co of the CIUCC r 

- .Mrodo of ,vow do ne known co Vigtic toro trino in 



fro f i btin„' and ttoro orearliooa into ,00ho.rto or ooti3nioo,  
iho ogui cntc uood by thoD # cro ' 1ar o i ctto ” fiiod 1Gc thor 

.;o with motel opouto fray hich tar to forcod out to a d 

tbo fire. Drin8 the onor o actco, tho ao arado of oltwoc UGO to 

be or4orod by t oir otoro to crr, bucioto a&2fiU tho opty 

tutor bo. 

TbOZO wwod to be about 1000 Vigflco in 000b OO io tO Or 

co arks. ho oitiro do rtz ont woo or ios d by a C =ndcnt 

c O .p oar the or Ciof for in Uoi#. o it to today thorn r ro 

c +.iciaa. a s' 4 not only toot a der t oo of tho confuoion c uaod 

ter the bid; ft.ro to otot 1, b'at otton dolibortoly otr rto it o 

act 1n opportunity for thto. it y, hoi' r, be c ddo6 tbnt 

. ih' Zypt and Rom tho root of the var34 till about three 

conturicoa o fought the fire co it cou1 ., without ey oz e 

2- j 	RL 	"UZLfl2 OP THI, ' R. Di RttiC : 
2• +~ 

`ho aotn f iro C n 'to*' o o+ utp 	t?ith the hand putpo 

an bother b0000, krtoro, oa 1o, for btjo buoLoto, ladaoro 

and open tho lerao piUozo to brook tho fa l of eon, tho hod 

to jump out of the upper otorcyo o burninn ouioms ho 

o..cano around a butldin bou o in s noiont RoixtRom  ao+ mob the  

ono eD iO f n4 todoy to our codorn citico, oxcopt for the 

oqui, o to + ith opor t Ono botn beingdirected by the Chic ' Of icon 

of Piro Dri ndo. 
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24 "•2 i;3X1I0L1 DUIZ14G TiW t#W fD £013 

Duvtn tho rdddIc a o 	014 cit oo and tom Toro 

2ootrorod byr firo, an4 in thic porioi tho fi o norv1 coo Tara 

at Ito obb. London#  and Conot ntinopLo tiara porhtpo tbo 

rc toot a' forora froD trice calamity point of iew# Sam of 

thoo vorot firco rccor8o8 in btotoryo.; Rocao in 	64 u on 

+ant iro city vo 'mod by l'  tporroz, VorO, cndon A.. D. 798 and 

982, Ca;oobboon. A.. 1728, C ica o A * D. 1671 and Bob 1966 A 

London also had boon a victim Of a , Cat fi c in 1966 A.D. 

,ton tho .roator irt of tho att tio d°o ro +o4. 

In 1650 	orrrn iotnttat invontod hand oporatod 

pump capablo of thiomtn,j a o tc . of tiutor upto 80' d ttan co 

In 1725 , iohard ifo oharm produ.cod an inprovod typo 
of firo on iv o uttb p  tnj lovoro runnt along ita lonth 

(roquirata boo po op o for oporatioa) In 1672 tto Dutch 

brothoro •Jan and i oboao Vander1oijdon tntrodmaood boathor 

b000 fOr auction an Balivory as volt. an cOUplifl a for 

, oft4 ,e th of boao • In not 100 ycara "Piro Bomb* ua 

uuccooful13r intreducod.. 
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quality Of c tori o, the do1ki10 of tothod of ito pp1iction 

or oonotructton, their d onoiono bnd t iccn000 of protection 

all U soao footoro offoot the fire raototanco and oven +n 

oliGZ t cbnnjo or codification In thiec rhcwo a oonQi4orAblo 

offoct on the f . -rooict nco rrtin , The portico cf oo 

of the but1c3trj ctericlo e ro lvon ao folloui ' *. 

3.2.1 3L 

14o any other otal DUO, 30 coo a nonco bu tiblx 

ctorit 1. In onoo of tire otool cannot ttit toad fire for 

lot or period 0  Per toporituro upto 2500  0  (48 20 P) thorn is 

a Cain in the ul i to at rongtb of afld otool vhtch rot rno to 

ito normal value of 40000 (7520P). Vo t000raturo at which 

tho yicld and u t 	o Dtrc 000 for m , d o ooi harp fallen to  

the to ktntj otreoo io about 550C  (;022°P) but on cooler root 

of the loon of otronth: to r c oro4, The critical tooporatur 

of otool uor to tboz'o o 	not o 	*o be 550CC (1022°?) . 

Any other hh otrontjth alloy otool foiloøo of ilar behaviour 

vhon ea ed.. Cold or o4 bitjh otrontb otool on the other 

and, cboio a oarko ' CrOa or roduetton In a rob and the 

critical toaporaturo for stool uood for 	'afro o4 concrete  

work ho been ohotm tritbtu the rcnjo of 400CC - 450 C 

(75: 0  = 842°  

The most carton b cviour of the stool uMor 

fire to _ .its bi h thorzal on ncion tihich can load to dotor a 
tton and failure of the otruot . 
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2. 2 2O XflOD DWV O 'flC !XDDL 4LGt 3 

rinj tho r ddlo crjo 	old cit oo aM tOx7n oro 

dootro rcd by firo, and in 'tea porto4l tho fi.rc corvicoi Coro 

cit Ito obb. London, and Con ,k rnttno to uoro por pu Abe 

stoat outtorro froa tho calamity pont ion' of ri t,1 3oo of 

tho torot fLr o 	eOrdod in totory +o s Row In AD 64on 

OntitO city ttao bttrno by Iz Tor' Coro, 3tSOfl A. D. 798 and 

962, C onb g on A.). 1728, cb c o A. D. 1871 and Botbay i%6 41, 

London also had boon a ¶ia is of a great firo in 1966 A.D. 

tyta 

 

tho roator part of tho oit iao 400troyot. 

In 1650 a Gorcn : atont.tot inontod band oporatod 

pump 0a b1O of tbvoiintj a otoaa of for upto 1  d iotonco 

In 1725 Richard Xovabtus proauco 1 an tnprovoi. typo 

of firo o Lno ttb puapizj 3o ioro ruanintj along ito lcnGt 

(r quiroa boa poopio for oporatton) . In 172  two Dueh  

brothoro Jon an tiooboao Vander :ioi j on introducod leaser 

b000 for auction and doii ory as woil no + up1io for 

3oininc 1on&h of home th nort 100 yc ro ' ire Bonb nr 

uccooa 113' jnt' duc od 



to 
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•1 .vaun o: sir ucii L 	?_I 3 

Roro it iuiot bea rQa o4 that of ab llt or oafoty 

to r conoopt t bicb boo to to app3. od to ttto tbo10 ob1oct and 

to *over all oopoota. r oolza to ooiotdor a of io point can 

rooul.t in ooriouo otobapa Piro r rotoctiou thorcfor to an 

*ntoratod procooa and, ar of t o#c aopooto can be ovorlochad 

oni at tbo coot of c nt Lro trot up. To quoto tsr. 4. Flo o4ho, 

P otdont 1.2 o w " o proviotono for fire a fo r ocuotl uto a 

chain of OaOOO hoop O fieionO7 j  3Oopar8iad if a ajnalo 

.Ut * i.e. a otnlo a.o ct, to nolocto4 or abjocto to 

oo 000 or faiiuro. 

3 2101U OP UILDIOWXRXAL3AT flZG1 T2aaflflU  

Stability or x c roototance Of u; butldinj otruc 

t "ro Xo r rlatod to the c 5aractoriottcia of ito of ruotu 

olo to (, 1 , floor s  oolttoxt , boats). Ptro ro lot nco of 

bh000 olezonto dopnd upon trbotbor t r1 are =do out of tho  

coobuotible or noncobuottblo catorialo, and the ttco it 

could r000t oovortty of fire at certain tool orat ro t ithout 

atlurc* 	viow' ctn . proporttos of coot of the butldt 

atorial pro chard undot high toøratur, The ittud and 
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quaI8r of rtorioo, tho doto .o of ot1ad of Ito appii t o 

or conotruotton, their diorniona ono i*noon of .p ttoot on 

all tt 000 foctora offoct the firo roototanco and oven a 

O1itjht abiriego or codtftction in 	 .o cy ha o a a r3fia b10 

effect on the .fig-roctct .nco rotin . ho proporftco ct oorx  
of the bU4tntoxsiclo ro tvon no fo1iouins 

t O c.w other motif otool 10 cioo a noncotbuctibl 

torial. In < oo of fire stool cinnot grit oton4 fire for a 

for or period " Pair tooporituro uwto 25Q 0 (482°  ) thorn to 

a coin in the ulti to otrongtb of otid stool vbicb roturno to 

to nor of voiuo of 4000C ('7520P). The totporoturo of which 

the r.iold and ulticto otr cooc for r il+1 otool hvo fo on to 

the or in otr000 to about 55000 (t 022°x) but on 000itna moot 

of the 3oo of ctronth to rocaoro4, the critical toDporotur 

of otool tiort to tboroQoro conot4ored YO be 5509+ (1022°F). 

Any other hicb  ctroth alloy otool foU c ro otiiar boviour 

r hor bootod. Cold tOZ!Od bLab ot:nth stool on thO oboe 

Lund, aboro a nrkodlr e ootor rodt►ctton In otrontjth and the 

trittez l oo r t o for o tool wood for pre-o r0000a concrete 

work haci boon ehotn 4tbin the ronco of 40ec -45O'o  C 

( 2°  - 842 )'' O 

to moot ocrio o boboviour of the otool under 

fire 15. Ito bit tho l o p neton vhic . +gin: lead to dofor 
ton and fot uro of the ctv aet o. 
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3.22 A3OflRT 

oonr trork in tho forD of bric1 tiioo, concroto 

and other typos havo boon oinco on uuod for fire protection,, 

purp000a, particularly in 73U and p3rtitiono of tbo butIdtn, 

xho fire roolotonac uo1it of trio mtoricz1 dopon6o upon tho 

IrCmdtoiitc of tho brio o mad t... co. In + notx'uotion of 	.l. 

iiith hollav ioory unito . the 1otcil hi ouo of colid utirta; 

in tho unit, rather than ovorall thi I noc m thicki oon 

of to conotruction to a fcctor in ito Piro roathtanco, for 

c$coplc "a rail of 6 incbon r, OOD17 unit # of oa3caroouo ravol 

azoato rhich aro 78 per cant a03id ttU have 3 bouro fire 

rco io tc .nco rtinj, rh :o tho aano ti11 cono ru t io 44th unito 

57 por cant colid ufli bavo a 1ovor j heuro fire rtinf 0. 

3.2.3 tUC1Z OR 

Or tnQr iy clap brtcbo have tr000ndouo ci ixottjr. 

to rooiot toeperaturo. Xt to only under vorj oovo c and 

prolo1 tine ozpoouro the oUrrA O of briah coy oplit but 

ouch condition vor rro1p co a. Oloy bricho can utthot n8 

tcporturo up to 100C' C (18320 p)1 o 	ro 	. ►u a ►, 	+ rla 

dctjo. ?000tbllity of bricho failure bocatoo of 4 oruptio i io 

alaoot nil, but the o p noion of bricbwork or of otool vorb In 

contact t4th it 	cauoo cracbtn or bu1in duo to o arzio . 

3.2.4 LL ~ ZUtT 
boo h. aiuitniuri is not uoed no the otr t al 

aorxbor like .tool, but otlUU Ito behaviour in firomot bb knots 



Tbc CCIUAc Pot t of a . tniur and ito aUoyo to 6500  c 
21 

(12020  I?) chic h to aonotdorr b3.T bear than otoob 	o ovor, 

tboro to a ti bcj boforo fuoia ct Up t oQ p ►oa p thto 

t boo dQpOUO upon tho t bAaknaoc of tho Lotai. thzoiuiuct boo 

tetco tho rota of tbt*tnb ozrauaton, loco hoot s p .cit , a d 

a Grantor tborc1 conductivityr than otool. Ito criticI  

to rrtturo to obot 200 C (4O p;12 dop ndt upon to uoo 

of particular olloy. 	►an It to uood no otructumi ainr nt. 

bQ firo protoction roquird fox' it t,III 10 00 much t `t it 

will not ror 	.ocouo ica1 propoonb. 

3. ,5 	; kfODU 

bo ability of ooboatoo bziood pro8uato to roatot 

faro dopondo to a i.ox'Co aztant upon tbo atount of .obootoo 

ftbroo iu r; orratod in t o product,* Lobo too in ito puro for' 

.cod ao oqr ,; god tuoulutton in oon3unction eith a cxrtactouo 

binder to bi: b4 firo roototivo. "Aoboatoo +wont contc4nc  

about 10 par cant of oobootoo nd bt b proportion of portbond 

coon° . Thio to thou h noncoohuotibbo but it ca ohottor 

Vvtbonti3t in tho oar; oto a of firo. ?to abottorinj trt 

xio1; ' do pond upon ' h0 Ito 8►ibturo con tont" , 03t4 and 

o aot of c toriabo uhicb con oin a ouch hi ;hor proportion 

of t obootoo Tibor and cy ho bondod vith ► otor lo other than 

4 ortbtnd. cocnt oro Lnoun oo "ae'booto ode' or noboatca 

inoubotion board* Tho tjorit of boon producto arc non- 
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coi ittblo # but 3OO in o dar to icrovo tØfr or bt1it 

contain . Ot3 . p +pttion of oartia  Lori. t I IO . czth 

va.u3b10 otoctLoi for oltruo u1 cot1. vor and b*lp in  

ovorr ll incroaoo is fino rooiotco of tho tor 1. 

J•CaQ I.7IJ.lL.I 

Generallythoalco pone crt c o bo do or tho 

tomi cwc Lure 3itT orunao bo a atn two f .coo, tthiOh uauullj bppon 

when bt ildi to on ZL o!zoet 'Clooc otally In V 40 oy may 

r c tt In iiooitior for ozuidorablo tom, but lo aloo 	z'oftol 

cblo, ram thorotoro cannot be a 8opoa ab o zediw of fir► 

p'otetioz fry adiat oz 

laao ubtoh F to anboddod tiro voob, c nd uocd in ltt4to 1 oleo. 

Ott or rcrioty to tho eoppor *a= *a for o loam ,v apor , ` .ant n) 

, ltao pnoo. ` (,no le000 rottin t'hoir Into, .tt In 

for ta liattod portt4,  

5.2.7 1L!1  

T Dbor and all Ito 

ratu o y oo4 QIO%' 10OC Vill  

b iproducto ter o buotib .e in 
b+o cO o c rar dry on 4io colors 

Lion= distortion and boon In t oiCht rill ttbo p cc; "to rato 

of tboc o p acocooa rowJbl4t  4oubloo for o ob 1OC (P°  V) rim 

abov+ 1000  C (1 	') cnd bottor + 000 baycoi ioo ooro a oit vo 

to othor courco of i 3nitton. 

\r 



ub+ n rood birno it ota000 z 	r oquantity of 

o :otxa, trio iowit of rttc1oo dcpo z&.& upon tho rote of burnit 

Tan rture durtrj : iro will bo ro for Jib tho donutt r of 

wood a a+ oowit of air n. ta4 iiith it # w 4o uoc4 to can oiaric 

vator t . it con . 	carton an è thorotaropz o uoo a m 

monoxide w!i h is biLy tozio it nz ture. 

PortlandPo'tiia 	La ono of Tho uoou.. 

proto o U o r atoria. db.0i ciub jo atad to high teporaturca It 

ralo o water in a 	nor• ,itUcr to . ip ucl, attbouGb to a  

or 4oroo. T o i'o r iotuco of oonerote to dopondont  

rent ortet on tho typo o ooz,rao aM o I  to uoo in to 

orio to • it io for that o won t o hypo t n4 ciao of 

gate pia opoatfiod in oot of tho hot of tir°e 	 totinG  

rati o of con a to ` &rot too contd .Din 60 por cone or 

tore of Utz or 'n3to to not ac tine roo.tot noo .o line 

OtD ao or trap rook and t roorc tho cooreto otot bo inoromea 

in thIcknoo to obtath a aoap.rb10 Ciro tirJg. 2o uao of 

. ht arocateo in to d of o ono Crcr h r tmprovoo the fire 

aoiot oo of conoroto • conoroto not to uoo 1.roiy for 

tine protection in roinforood con+ to '150 

r3ent ,doter is ,a2oo woad for tiro protection. 

It it to miZQ with h1bt OLcbt 	bJO and sIfO.X'aZ fi r 
it : i` . 	otatanoo to { o by i z oce . 
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„nab labor o , :. :or vide r otUtion r o an  
CfCOOtiVO fire pz''otdation eatoz" t1 	rbSno4 tiitb o  

bitto, t se ti tor ( tally c boo too) to 4 tro ct ly cprr yo by 

io1ino to t o surfaws of 1 toPi or oonc t or Dthor 

torio1. Innom .tn tc 000, an c dhootvo cc, 1ta4 to tho 

ourf .co of of X or eonoro o, to 000noory to ocuro bond Of 

tho ftbo r.. Minerall tiboro to stood in cortLn coottc4. 

ttioi to cIco found to bAvo oQtUd ffro roatot co 

Y.2,tO 	Y w " 

3eit proonoo or 	m t 	o voo  

too tiOs ro1oo o ' the utter of or o i at1on w u ezpoc d 

to firo, 6tvoo it unuou .i ffro r sto Uvo paper tioo The 

ator tPt to roioaao4 in tbo fo of oto oervoo to cntOii 

roi tivo Xo toerotuza an tho nido iwog from tho f ire 
~t+ 	Optu ?icL3tor on oto or P`pout Lath# or in 

to to of Lilo or L.o1i o rd Lo uao v doly so ftrøwprotoctt 

CoDbi of t ► b 1i tiht t u c tiz oroc.too tbo firo 

tottnci, of { p= 	otor to hig1t1f in ron od. 

Zn r 000 b iv worm C 'pr p oter to uood on 

!i2o ptOta t1Onp. it to important that to tbiokn000, typo of 

sccrocto. propootiona er d the t r and othod of footonthij  

the lath bo oarotiUy foUotiod. 
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s ot'i typo of + yp 	wnfl bor3 "Its. a c poete1 

aor and uou1iy of ,,tea to tbi<unoa s # 3q c tiev . a l 

boQrd P boodevecpo1. Ile typo s catc tart .•oaiow 

t cc tb'u COnVO tiO 	ax d. 

.2t1 I M L LU A a A E , ,tr .0 is c no " 

motor proior3 moot offoctivo five . roteotton 

to 'a aov, okr  	tio* aW aai . o tr ctiot * . ator 

c,pp iod to natal or w o 3 th. tuo b o proved to be very 

of o*t ve t .Mni 	Tire 	othor a rnt e botz tho 

eomotcii it le wftkiy ieoO in buL2.dtr cotzucUon 

cLAa ZUw lO:i OF BUX P i ; fly' Y 	OP 

UZ!POGO of C1ttOOLtLGttiOI of b 14tr o by typos of 

con at uc on to to provide a SofO1 6" t 	buiidin.o ioe 

on 	tivo fi o ofoty. acb Of tto o cortruction typoo cat 

be fu t bor ciooaifto. eeoort n to tho 4O3reo of fib: ro of a c 

firo proteotton v + h jo provided to vtrtOuo otruotur1 

panto of tho buiMin and a covdth to tho re a ivo fire 

oatoty it pro oo for Ltr occu to and for tho e3oiniaj 

pro orty tmm cu otn1ir o* unit . 

The a .acutficettai of bui34tnio by typos of  

coxc t ruatioz, boo bon , as cz artbod in tianri b ; 1df~ Codc1 

tn 
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hMob a b1 l .d' ,y  to of nOcobttbio co 3otruotton , 

not ntributtn fuol to 'aotIttato opro of ,firov  and otruo» 

ttu1 firo .rotootod to. , rovor otruo a c1 Eat1UYQ. in a Ciro 

OUCL cLO i17 rOOUI`t frock a co,p1oto burnout of tho conton 

of tho ocou uoy. tho buUdin taj bo conotdorad no "firo proc 

Uuclz buLi tn watt not bo of b oc od to .tnitattono of atca or 

of location, vitbtn tbo oco o of oeoupnc utth tho agreo  of 

Piro otf*t3, tiI ich it affor4o. 

In doterttnhr%rj tbo aoiroo of firo roototanco t zd 

t o other f tro cafaty rouirorcnto to bo prouoribo a a of*t ra 

roautroont for ho covcrni typoo of ► ruc toga it to 

no o k to on' et a u tho yrobbZo 000po of uoo for htoh 

tho builitn 	y be n ; ; od duct Ito poriod of iootul oorvtoo. 

Acz for no p000ibXo, it to dootroblo to booc tho ruircontc 

for 	 typo of conotruottoz upon a do roo of firo protection 

°shot w ill r ido a4OtEtO `. zo 0 fOt aizd coat the OtpeCtCd 

fro oovorit of the ocupcncy it to Ulioly to nocoo o ato. 

4 B" LO 1 T I1 RZPCC CO CR 'u P e IDBR 
IR trig rr 	3A Z LV I 

Lot of labarntory fire toot of at cturAl tbore 

aro 	io* out n U error tbo cOflfltr7 in Xrz.d3 , and abroad, to 

aoq tro t4do ranco of .d t troa ttt b otructurea can be 	tnC 

no that th000 ntruoturoo sho d ho ou : is ont firo rootctenc 

to .emit the oco o of the 000uiantr3, accoon by firo oorvico 
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anta to ro attiot tho o. oc4 -of firo. mt it t»co noror boon 

tho tntcntion of oit or tho firo toDto or t o firo rootat .noo 

. u1t Lion to oouro tt p000ibility of rouoo of ho otruct iro 

i f tAfY tho 000@X #..OfCO of tho QOt 1!'+a3, • iro A 

Duo to tho coonooicz1 mid too olo Loaf iicitttioru  

s u :tintoro of uet roo in India nro rootriotod to zoinforoo  

CODOrOtO cono r c ion. in rotnforeod conoroto bath concrot t 

c m wont arc ocoontinily a nonoobuotibio torin1, bon 

bcoo s torbbi.o o ozp000d to tire,, it uroroo3 a rootion  

rbtcti in otructri oinocrtn taco nro ,prirUy thooc 

ronct on obioh xn4orro o 	a?y or pornnont obnnjoo in ito 

"Vh oicni and potntini proorUon s `or tho c anon ont of the 

poolbU.UAt,r of tho rol otntoz o t of a eiuforcc4 concroto 

otructurtU ootbor t ooc pb.yoicU, chntjoc aro to bo ooroidorod 

Lu deeper dotatlo • r * J U rm4 a in hia Lpor In eoncr'ot( 

¢_ono a ge of od t. ct fo Uou t r~ oot ro 	 bavo C uc & rnb2Q 

te on. the pow,  poibi1ity of —tnot to ont.. 

0 (A) The couroc of toeporaturo 4 v iop.'"..ant du ''i3 the 

fire 

(B) The 4tartion at fire. 

(C) The toeporature ronchod iitbin the intortal 

coct on of the otructural r otor-~. 

(j) ThO O'tOOt of ootictod. toopc.rnturoa uh »Uc hot 

and otter co lln on the onj3inoerftj propotttoo 

of thos concrete nfld e Oo .. 



( ) The u ntt'ic .au i hiob any peronont changee in 

teriaio a'Paaractoriatieu nay .' pro on the 1turo 

ctruat rai porfor  ace of tho ur.  tr. 

(P) The foautbU .$ty of rojatro to componaato for any 

u saccopttablo rcauctton In o ructurnl perfor oe 

durability etc., and the inf3uenco th cb fire 

0UUOOuro of Ifl1LVIdua2 aomboro rm r have on po for - 

znnuu of the entire otruc ux ''. 

3.4.1 r c; 	THE ° U• ifs^URi C JMHUCA RAL 
:i u U.IAL 

itrinG fire cut rcak tomperaturo development in the 

otr* .etur . zozbOro 	r broadly be divided into three otae,00 Z 

( ) 	P ret ota ;o r tlU. be trhen a combuctibia uter11 be 

ienitod and Piro bto just oiarta4 uprc .dtw ovor. 

(2) T +io xy be called the 'poA1 poriod*  after the 

'lob over and fire to veil uotab iobod within a 

roon or cOmpartiont, where fool and fracab air to 

readily available, 

(3) Thi T . rd Period to tibo corbuntiblo catortol to bunt 

out, and the flanoc are roplaood by burnin. of rocidual 

oh3rcoal. 
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1rir tho firot por. oG o biirriin thcz oAll b 

little QtruCtUr3l 	 coca. to thirdot: c Q d 

~;art of ueconi of nL~O arcc c 3 i I1 r ctroilcJ by t .o Qctit n 

c.1 t .a £iro ccry coa. 1iot~,al1y ooQond 1.. r*iod io vory is or:, 

,xi .0;? at thin period wt ,t the Ciro is fu fl ; c c v .o oa .•, ti 

very hip,:, tc or3 uro u1 tho ctr tur:;l deteriorction. occurs 

or initic ted 

or firo r in co Fi tt ionte r itb r. 1. ,h o,ror of 

v rt iiciion, t c inorcano in t e tc= cr. aaro of utr ict r1 

rzw .bcr w : . do pond tl of rto of bur tt.. nml t!4o to or t.urc 

of iot caoou t.ich oro contro o 1 .a,inly bi tho cLz ount .nd 

curfr~co tree of fuol ov~it a 10 .`i- 	tihe s nu in + 

Cd*J!;ar COtt with little vortilati.on tic =rocrcic of Piro I.•. 

lurciy c nttollod by rate of nir flow irto t!:o ooc  

(. t. 	. vt nti, u•tion ctroUci firo», uouu°J1y bu?r £oz 

io, )Cor duration t Lrn fool controilo Liro and roz~c na hi or 

t11or-,,r cnSiux4e-_i• , vi det in,i , to iol'.iirj e., be ttoom YoI'4 Lbti 

nd 	 czturc, it to to to c oiJorcd fro= t1 o contro f 

too oz oricont' 3. fire coartronto, 

The fuctorc which ovorn t10 aovolojont of 

1r%. tc!:*or Auro or "firo kicvor It j" in to empai tort arc 

o folloutn ' (Chart Z 
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(i) 	 tic fuel : itt; cO b zztitilit7 

	

ii) 	:'.*--oua+ o 	ucli ftzc I in ti.c com rtc nt 

'.rr Wn.~:: ° ent c of etorc c of c:taoi fuel 

	

(iv; ~ 	a 	tl:c robe: or co t. rt cnt 

	

(v) 	.r..; :an . : 	e of the winco- 'rya other 
vent i tor:: 

	

(VIi 	': #% l i .. a-antiot of a*ali an  

1-tr t thre 	ctoro If not do It uitt enutio~i 

•.:w, c:.~rc will cncourrvo to outbrccL of firo, and ti:oro to 

nt. !~-roper ter+:, 1 inoutation or Piro prctecticrt to tho .itru.c-

t ..r. ,l gale. mant a thn' irc r. I. l o rc id core qu is l « .10 nt_ po 

~..r i.ir o; of room and `uinaoup vill furthor ud to the fire 

cveritr» 

+.r 	~.l 	l E; W l l i t . 	. 	C. .. .', . 4e .. ..... 	1- al 	. I 

The ctruotur*.i elemcntc 	.Ber.!-, ice 	2 rRvroii fire 

ni„ort of tot ., co11cpoc or oorcro 1i tortion c 

: ot fton to aut.tr.,.f” tetorily roiui thto1 at conoi icr: to 

ocuuon.t 'tonofit tor cor rou^ tits. tl c cowls t-ind c is ru,,..tion 

rexi tinj fro cots}icto deroliot3inc ; nI ro .Lccc- ant. 

"':~ ► I . , ny otructurw.i corcroto uiiiei caceodc 

Olt or a, sllo i or ' cc i .Iz ru1to,. b ' clOOoiy o +cod crtc. 

or pro-stn t^terent oC etructur,il vicmor.to tbo rooif~u'i1 

strev,,;tt borond tcz per'.turo muc CbOVO 3C0o C iD Unlillo1Y tO 



bo aS any roQX q:luo, anti tfrun no oloconto t:ill moot 

i7rO b1y ro uirc rop .nco : on X 20* 

: rocti o or njro1Ioi concroto t y be r-~ 1ocod by  

"ln itu" concrete. 'T hero ::c uld b(, :',►iI iclont tallow nco for 

the rQctic.0 l O' er t tan of co ctic otructur1 rr. o 

corcrot - in n°.2 me ;2 thin wctic cZ c ioti.  or naacc 

roir..'or cQ .ont. 

30 	v.fri! i. 	~tti.~ 	: ~tr~_J.. ,.. 	Y,. _ 	}a  

r o fort-. o° teoi to introduced by atructur 1 

on -ft r 	Eo :d of 1,on1on, t,Licb ivoa fire protection 

for ittctorogcd ctr ctt. ro3 uoin Later coolir:; in b41].or 

cool cootion. 2 ,..n fore of +rotoction in a► : hich to color:: : 

ore nor 11i intor(on loo c b,, :ipi . cjotcm r iich L7o.rt.:ito 

rQVi-thtloml circu1 Lion c trl" Ciro flr .r:j t atc z 

Gc coPtcc to be VO .tn(l to t .e rat . : F;.cro nnj r en1acncc~ t of 

motor to b 	1i 2 ro 	tor: o t. 	coniicctc1 to the 

cnirto j~ro 4 i o in 000r io :-,hard . ~tivc to to r:crc ccnvcn~- 

tiot=I :7-ct.~: ,) f," : r tectir_ . }4th Ciro proof -ntr iulo. 

	

. Lo i-r otplc•• 	nt3c;co c13 off fro wcfor 

	

coci i ,.; cf e .'r 	are 	tuction o; over i-1 ,. col .n 

aico s t; .! cbi1it;, to onprco) tLo otruot~aro of the tuildi.n 

a cbitoctuar 13.17 c nd the Plot that the co1uc.zo arc core liLoly, 

be co vioe b10 ftor the Piro tiith ." co ooquont ro .action 

it inO ,anco +cam ?er. 
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tlt OQ b the ides o ' firoproo in ; steel coiuu:*~3 

y liter s r.s conceived at the end of tho -lw t century "the 

.~ irat prrctic .1 use of the concept han only recently boon 

.dog"ate i ror t e `tnttc nthte3 oteel cor, ~'ra,tion 64 otoroyed 

tuildir k. ir x ittr burti.•1). It ' m x also been uoed for recently 

built uittstorp -d 'iuildin .-5H in ;°r;saco rnd ?erg 

.J 	.•t~'4 .,a'11 L:,.1 	_L. 	s) C. 	fl'.1,:4.y+." : lis:f Ii. 

nit of the zrteri.0 ur dcrro inotantanoouo 

defor ition when it in sub3ectcd to lo din. Lf thin londi r.,, 

to continuo i, the de 'orrtion -rop ert ico will proportiontoly 

increa a with time and ttic time ao±aondont dofor ton under 

to contincouo pre auro to c ile h 1oree ' to that catertel. 

Lncor nor .al circu L$tancoo and nor ,l root teL; or ture the 

creep is ne li, :i Maio, but at the time of fire outbreak with 

rapid increa3e in temperaturo nni otrncuon the creep doforratio 

is doered to be quite aericun. In (Ci:arrt 3) the ;riph ohovra 

th it the creep can be divided in three p rto, from Initial 

o. creep , w, to tL : rupture nta ;o. :ctu.l.ly tho de or -

tion in • n j r:.ateri 1 ot-:rto on 1oadin ( ) . T hie to oUloc;od 

by () which to the "prl ry creo a rcried4 . The troop r .to 

aecre :ica until , i re cnt io- reached tz1 or1 practtc. Uy tho 

creep rate Lecot a nay 3t::.nt. .ho occondry creep otortG f roz 

the at e (t). The creLp rate vitb the incre oo in to torcaturn: 

otarto aeforinj Pastor at point ( ) n2 ru turn taLeo Place 
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t.1tboub the idc i of fireproofin;,~ Qteol coiurno 

by t- ter z, - concolvod r t t10 ana of tIto ot contur t "tom 

3rt wr ietic .1. u;Jc of tho coneopt ho only rocentiy boon 

. v:, t i ."'Or tr'.e . mitcl c t3te3 otc l corr.:ration 64 3toray d 

i4 ,.. tr ' ttt 1~ , i 	it ; c.i also be 'n t oee. for rccor►tly 

built ' U. a t t tcrn:y d uilc i x ; •i:) in _`r .mco ; na o 	nzr"'21 . 

3*5 	i a 	a .► ~.~.rs.. 	~ i, 	'Q C:.i•. 	1J . 	is f"y
..
:~4+i lil 

	

V Y~ . 	l- . Y.- t4 'I . ~ICAV 4 d 

;oat of the ..atori,rl urdcroo 1notznt."1nootzo 

Bator_ ~tian t hen it ice: uub octcd t.n leidin;. if tLi;; bait r_-.; 

in coAtinu(d, the :)cfor:: tion rOporticce will pror©rti©r~atoly 

1r.Loripa ,c .-it!, tine rind tPic ti o :io ondont door"tion Unger 

t} a aontineou p revoure to c i11ot1 oroo ! in th,rot catortol. 

L , o r ner::al tirou att noc and norcal roor tct►rorituro tho 

or op ia t: t 19., i i:io, but nt tho tiro of fire outbrvi 4th 

ri' increaee in tocporaturo c 3 etroceao tho croup ckfor tic 

I') J!'el to be quito ocrlouci. ,ski tt:La t 3) tho : r:-iph oho to 

tLL- rt t1 .o crou;~ c^n be divided in t4rec panto, from tniti' l 

ct%. _0 e orecn aar, to the rurturc tn;:o, :5etuall the do or.:.a- 

"Ian 	ny L,atori i otrto on boc*Iin 4a). 2bto to colboc 

b (;, ) :? , .ch Ic the ricrr, crcon roriod . Tho troop rota 

1oc c :io,3 until i! recent i.3 rcoclioO tihora p ectia7.11 r the 

erect n rate L,o cocoa av► f ►t:: rat. `* Io occondry creep utart a croa 

tho ut o (0) The crop rata iti: tLo incr ioo in tomm oz turc 

otcirt3 dofor': ti Bator at point ( ) cin, ru2tc ro taho3 place 



Pt?' iAAtJ 
CHEEP 
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! 	2 
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CEra r?T- ). 

4 	. 5 	b. 



. 2tor coo tiro, Tho ioriod of incrc acin ,; croup r ito i 

.nocn m tho tortitry a + rp period. Tho croop rr to oZ my 

io ercrc cr t on otrocnoo involvc 3, tho tcu orc turc 

tV., rztorti 1 cn I t':o tics foot r of lo3din;4 

3. 6.1 	D v:;L ... 	C. 2:m;—:. c 	:,6 c ens iwi i.wrs~ 

:'t11 Ouittctorty otruoturo.., r are dootLrot c nd 

conGltructoc In a.ccor&nco or loan1 b*ailc in; bylc ro and n~~ to it 

	

buildi 	i codc , but uti l the to o:- of krot ort 	lifo des 

to .tiro outbroai r very much unoM1 cctcd titL tLo utruotur 1 

3afet; -olnt of view, dlo is , fnotoru hhot la be conotdcrcd 

it icof r acct. ,iie. 

	

U) 	The cot b11tty o ` otruotii oo unao.r firo 

	

.i) 	Load carryiha.; cn. :aoity of otruoturc and 

	

(jll) 	poaibi1iti of tote .. ctrt ctur' 1 collupic, be  
boctto o o: C'^ : i c thorMo'coc X C:1 Croce} 

doror'r tic:3. : Y • +.'. ..  

bto furtb- cifZlitiCc1 tL.2r% L. roblo ; co per 
ticir t oory,it 10 o ioflo 	 ; 

i'nviour 0g tLo otructurt.,I ►~toa1 cantor in a 

f iro cO : rtOn o' "D V ••',7 bLb 	1in ' ' Tar co r10 M 

6~:ncr ny t1 o tc-::r,A uro oc tLo trot {:cc ill n fire co rt Font 

to : r o a to r1cc r - piai: w ;> xilo trio tcm~icraturo attt tno4 by t,Ic 

otool :u t ero would 1o<<, ni on tho level of Piro oofi ;. - .t 

the i°r o Arm tooL:. Ic 1 laid on the ,Io:rj Iocrcoaoo do the 



co_ t .zit5b1e r2tr rir=lic are conou±-o.] .;n tt occuntc ov7,c tc 

t <_ 	 i'for tr the outb eu?': of Piro, th' otrc3 cz in 

t=%: a : tv:3c;tJr, ' .: ^ t r3 fro to ro zn.1c33. loa 3rtr to voll ao10 ; 

tic licit of tho ctoritil of root tc ;.er„turo, tko recl, )mic 

r- teri l proportion dotorio to f fn t1u c o 

ctr tur.-A coponont costar tax-~coot to fire ay bo proci ita ol. 

b y e cci-,Avo y i o dotorration"23 

¶h  coo otudjoa ill boip in cvnlu-i# ix tb..Q det 611 

boy - i~Aour o otool otructuro ur6or Piro. ¶ hLc ii1 be1ro in 

~ or .r 1 t lrt; a r t io 1 deoi:n :.rocO to o for f Ira o -tfet~r in hi t, 

t~;d cteol otr cturo. mho nor theory of ► r»  
eu_,,,  c~tv ;zttc1 doDcrttaro fret t'ho nor.. practtco. :,'bo 
ua4 	rwkcticc is to adopt the of &ir4 furrcco fire tc t 

weewkrcrcturo for ofl otructur. 1 c: 1cuAtiono. Z3 t tho atovO 

"_  C r(voL that t ct 	iy in } r:Actico tLo otri~ct.r . 

•y ..:,er) L vin ; Ciro protection v ..i .attain 10 or torz rture 

r:Lr.i21r 
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Cr R A 	T .0 Ri 	- ,fir 

~ B . ZEVIE?XV13 riiwV1 	,LTIOTO ET 
aucvura 

4*1 c.!REX, IO&I OP Wis L A UD V M TB 
plan 	 TiO 2,v: 

StOIscroace in buii4in firo loa000 doco not 

inn that 	o iD *n baii4ir o truett tet niquo 

ova faUod to control fI.ro h r o o o }m p3ot do do. 

1nototd., thonoreaco in firo I00000 con bo attributed to 

in troy in tho number and value of c ltto oror otruc. 

i v o and Choir óoratoutc a d to no chocitcal and otbor 

prc000eoo w . o total fi ro of firo boo ty bo ouro today 

but bt in rolatton to tho amount of poort burno nov iao 

ooa 	u, v 	of bo+ o than In tho pot . 	tho 

Lactoro oontributing; tbio dctinvard trend of relative fire 

loøoø ax an inoroaoo In the +goo of £irarooiotivo and 

nOflcOtb%0tiblO Eatericl for cortatruction. 

Piro cc4d0 may bo Groat .3l rOdUOQ4, if it rid 

1xovra Coon poocibbo to ofitinato alt fuol troa tho conotruc  

bola of buU44lna and to Ito thou of firorooiotivo or non-- 

co buottblo conotruction. It bao lone boon roalito6 that 

rt ithout fuol team canbo no r*. and that the in ana y of 
a tiro *o robato to tho Luol upon thioh tPio t'iro foodo. it 

to thoroforo vox ocoontial for prcvontin any firo, to 
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Qotorino C 3) thoo doroa of flro h mrd that c tot under pro- 

6o orr trtv1 conGtt . o, ( ) tbo ovcr o uekjht of tbo cobuotib 

contonto wooeiotod 4ts, v rio *o Oc :Gncim for ` hich tbo 

bz t1dLnj tr wood, (3) tto roltionohiii of botieon tho votcjbt 

o coobuotibio cantont tz4 .to pototii doroo of  ot :t 

br c r nd (4) tho dogroo of firo rooicthi co proms#dash by v »rloi 

ctorio10 uoo * « Tboro arc do poz't ,t . f otoa that .nood 

t &cquntc considorc Lion to obtain orfcot faro pr ration. 

or tho Doom' .o Piro nr toty, tho 4o roo of fire 

►rotoa Uon. proocribod obotild bo proportio to to the fire 

.r4 invo voG 1 If t fro protootion proocribo to too 1000 t  

thoufiro ec foty y bo cmor ,f ico * =4 Lf it to too blab it 

utL1 unnocororUy intro oa the coot of oonotruction. 

4.2 OL WNP CA's W1 OP 000 )1A '. 

For fire provont on, olaos tf t tiort of buUdinca 

mro 'bow on tho  th two croup uhtch to a .a o ao occuppnoy. Piro 

rardo arc rolted to raopootivo  oca .pano oo boc uoo of the 

ContOnto and oobuottbiljt of the for 3.o used by the 

occ p=00 * whin rouptn ho3.jin oopttn the firo 

oovority of the bui.14in . Etion 1 Duiidir, Code 1970 in 

Ito oho.ptor fours Piro ,irotoation c000ro the rcqu.irvonto 

of Piro protoetton of bu .4tn o t1.ro t tho s la IfI tion 

of hui ino food on 000up cioo,, 1io rootdontia1,, oduer -

tioml, tnotttuttonr1, 0000b1y, buaineco, zor**ntilo in+ io 

trial onO otora os 
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ho aatot3r of the occu mto io involvod Ovo r tam 

a firo ooc w o in a bui1dinC and vith thin this oatot of tho 

c . ity 'Xo b000roo onnjorod. It boorxo r tttor of 

noncom to 0V029 Liao shon fLrO iproado boyon tho ithito of 

tho bui34in1 otrQotlwo, t i orob r t atonLnj to bOCQrnQ a 	'law 

,motion. irttry aim of ftro protoetton to to Gina dou3t0  

oafot to the occupants of tho bi1dtro and to tho countty 

oCcLnot tho ocourronco of d cant arttion. 

9  roa tho 4otz o woc oo nt of tho con ' Gr3tton 

r4 duo to tboo ocoupncioo redo by the v tiott1 rou of 

Ct s nr2 ' . .Ii. it io noto that tho voi,rht of the , oibuotib1c 

ntonto in occh ocou; noy (ozc1udin t coot a tbi i .y of t t 

of ct o) am b oz 0000 in tbo to of eq i o1out voijht o1 
wood and jpar hcv.tn cXortfio duo of 7000 to 8000 u/lb. 

per off,»foot no ibo/tt of floor area.. On the b3oio of eotu 

ourvoy of tho 4ifforort oocupncio i 4riorioct w4 also an  

r rout of cnj otato buiidtni oo oa, it e t , o oroUUy bo old 

tXIt tho t of it of tho coohuottbJo corrtonto in 4tttoro t 

000 7tCtor3 c ro rya to outncr24  0 



'4L13 LTo, 125 

Occ p noy 

flcotdontlai  

Cbbo1 

£ntit UUo i 

rwi ooc 
tororit i »o 

Zn+ uct `ic*1 

OCCUptfC7 

5 to 10 

'¢ o 10 

o 10 

03 than to 

to to 15  

15 to 20 
0 

5 

0 

No 

It bo boon ciloo oct b1tobod that tho cu cunt 

of oo buot1 10 contort + n bo rolatod to the f ro co~rori y 

of tbo Piro ar2 ropr000ntod by that , tvou tro abt by tho 

tjoz . Eurocm of St ►ndctr o ac a roout of toot dotor-
cnat ion anl In , onra1 tho rolation of mount of tho 

aonbzottbIo contont of firo amrity voui bo co tvon in 
lot 0 
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TiDL CO. 2 

BC T10 OL X 65 WPMM 7C0CTLi To 

	

avOEc1CO 	voicht 	 Deer 	2U1VC1Ont fIr"a 
of ooibuotib1oo 	 covcrot 	(bra.) 

	

5 	 1/2 

	

7 	 3/4 

	

10 	 1 

	

15 	 I 

	

20 	 .2 

30 

	

40 	 4 

	

90 	 6 

	

o 	 7 

4.2.2 PXflt 	ARD 	1 Vt0U1 C 	' —Ct . 

For tho purpoao o t o . ttn tho flea &ccr8o 

that oIct In vcrtouo QOCU 0 Oo s  tfl3P 1LOflCIOD, ur.lai-w. 

iitioo cu4 moon. + : i UUtu i000 tvo conductod ourvoy on 

on tho boaio of ter oboortiono c r ropoxto, tbo to1ht of 

cor buotiblo to?io10 in roapoattvo occu x noy io dotorinod. 

In aur► ' roport27  tho t at j ht of cocbuotIbloo *rr ro thorn that 

i. o ludo all fu itueo:o and  cin 	ntot►to tnoludinEj otbor 

cot%uotIblo cantonta tt tbin tho otruc v o. Zt o .00 in doo 



c r buotib .o fthto o ouch an tiood trim, sindo .a • frccoo, 

Oua1vor etc. To arr Lvo at th total. of ofiortton ! oar4 

irvolvod in a but3dtn, the ioiht of tho coebuottb1ca inc .uda4 

in the etructuro tuot be oddod to the cocbuoUb10 of too  

m 	 owa1ai ooccpc n . 

4.2.3 	IU! iIZAflD MD co 	3  
OccoAriZ 

toight of the cobuotibloo In the ro zidontic 1 

000u no.io re toroa o Iicjbt • Theourvo roort of the 

Cc t ionca2. Zoau oZ Etcindcrdo, ohavo that the avow oiabt 

of mov blo cobutiblo furntohinjo or oontorto of ooidonttcl 

buildi o t ro tbout $.:4 pouMza or oqu z'o toot of floor 

other cop-h otibloo It :o doota„ tn400, obolvoo*  oubor.do, 

floor finLchoa, oul4ino etc., ho t vorc of 5*4 lbo/ . 

of the floor aroa. The over Ul total avo.ro to or o6 out 

to be about a,e poandø por oq. cot of the tlooz area* 

Uooibt. tabulctiOn &tO boon done on tho boto 

of the cu o data provUod by t oat '. 
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x A M flo . ,29 

}  ivi o 	CO;-.DU 	fl  2$ t 0: 	Cz i E 

' ooAtiot`k ottg 
OthQP 

ott  
'loan 

03$c0t0) 5,0 2.8 2.6 10.4 
Vtnii 	r0000 34 2.0 2.0 7 
Half. 	as 1.0 3.0 6.5 10.5  

" 	C 1.2 2.5 301 6.8 

r vt roommo 369 2.4 1.8 Go 

to room «4 0.5 0.3 7.2  
10 0tos- Clotho 
vor o 'oa 8.75 ft. 	5.1 	2.7 	11,0 	19.4 

4non ( orn o 
area 4.77 cq.ft.) 	11.7 	3.0 	21.4 	. 36.1 

is on Qvor 
araa 5.0 , ,.ft,) 	4.0 	3100 	3. 	+ 

I"ntjro 1prttont or 
aooidoneo (oejo for 	3.4 	2.6 	2*8 	e. 
Q .. aro o our^ oyod ) 
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roport 	ricoo, t t In tho ap rt en o and reoidon oo oven 

vitb oorbuotibio flOoro and othor dt or the azount of 

oombuDti'blo contonto vao found to be z o1 t volr light, urith 

the avezwjo be lots 10 poundo per o+ u ro foot of floor area. 

4.2.4 i Iw 4ZRD3 ADD COi=3T I a ZU 
3C OOL OC M C 

Tb.o rnvonii of fire hrrdo ao ropraoon Dd by 

tho coz b tiblo coutoto of cjchool buUaina to reported to be 

It bt, The data 4ietto that the coubuotib3oo ropr000ntod 

by the furniobtno of ached . room will ranjo from boo than 

undo por oft of floor area for clzoo o• and 2.octuro 

room 1p to about 6 'to 'ommdo/oft, for the rooto uood for 

opcia1 inotruetton purpooco. The total troi bt of coobuntibbor 

over the oa fro area. of the cahoot dovotod to uoul elaeo room 

inot uot ion c.3y bo 0cctodto avorjo boon than B i /a t. 

of floor area. 
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AV1f l 0: COID 7 I DL? CO EZ7? 3 

proortr 	woodco Total 
word. 
other 
thax . 
floor 

5,0 2.2 1.2 8.4 
4,4 1.8 2.2 8.4 
3.3 2.6 1.4 7.3  

6.0 2.6 2.0 10.6 

r,►' 2*6 2.2 11.5  

6.5 1.8 1*5 9.8 

2.4  *7 2.3 8.4 

icQl claw root 

LLboratori+ s 
olo 

£ ao o a. Clothing 

P40100 

. ook eopinC and 
Typotirttint  

4 {i maul' 

0oo ra 	t 10i.~le and 

aturo rooms 

Lib 	,rr (3tt c 	room) 23.4 2.1 5.4 #9 
L-u eb r om 

 
2.6 2.6 1.5  .7 

,.,aoa ortsin 	opo 6.1 2.6 0*7 9.4 
..torn roo 	- Jrttoro 35.9 0.9 1.5 38.3 Lunbe r  47 $ .,3 0.7 45.7 P1nt 4.0 .6 13*1 19.7 

or 97.5 	V 0.7 98,2 
?o t booze 172.3 0.7 0.6 173.6 

14VE RAGL POP, 
7.6 
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4.2.5 '!T-: .:. .' I t5D cQ 	.rIDLi xr 
k12itiXC  , 0CCPiCU3  

The inotttutiOxai oecu etciao includo,, oo r ctoo 

L;uch aD kto3pitalo, ctmit "iuc1, nuru C 1'io oo, b4Qo or # odo 

It iloo inclndao jails and othcr c4Tsocttou l in tituttoco 

ti x o c tho liberty end froodot of covcocnt of tho oc -,panto c ro 

rcrtriotct . Jurvay roport of boopitalo rovo& to vory lo+ 

co.zb tiblo co7tont . bo voLaht of tho turntohic in tho  

v rt1 z or d ` atot 3.0 to 4,3 poundc ;oat o .ft. of tbo floor 

area 

"Lt fl o, 53* 

Movable £zp000d 	od 

£,OOc3 ( 	Cal* ) 0.5 3.2 3.7 
Corrido v 0.0 2.6 2.6 

tttn 	omo 1*7 1« 02 
Jc nl or 	cl000 o 	o1.1i. p~joo 3.1  4 6.5  
Doctoro ofti000 5.7 2.9 8.6 
,u 000 officoo 4 room 3.1 1.9 5.0 
furoco 1firary 0.8 2,2 3.0  
Dot, kitehon 	dini 	room 1.2 2..4 3.6 
L un 3rjoo 4,4 0.6 5,0 
kjurlthlioo & clot), o oa r *2.5 0.6 13.1 
Go 	ttorioo 0.8 2.0 2.8 

w3.. rc , Diopon t y 

and otorco 5.6 109 7*7 
Lochor, toiloto 	b rbo  aha pe 0.2 1.2 1.4 
tp~ro l 	ito Av 	.,,o for  
ont Ito u abia floor area 5.7 



4.2.6 PIUU H►=A;`t ADD cOnD : ZrL 9 : V DUWC 3.1 
occYt AU01FZ FPzc 	.LDL1.G3 

io per tho ourvoy roport of Drrct u the ztnooa 

Ccou .sncioo of the oftl.co buU.dinjtypo bQvo e uniforcIy lour 

ooctucttb10 co ton o ozoopt th floor area which to need for 

fiUtn and eto r' o .purpocoo, but thooc aroeo oro coa. ritivoly 

c uob lion to overall armm # Ao ro ar4s) the otool contc i z'o, 

cabinoto, netal bookoro, the ourvoy report ozGcoot that for the 

cor buu ti. 10 a otorod In snob containoro etc., a corroopond i 

oorroetoi uo jt ehou24 be dot mod for ozpoctod fire 

covority, the o r'oy roport ou,Cooto tttit, to uoe ito porocnta, 

of the 	bt of oombuo t loo etored in etoo3.. contotnoro in 

oott1nij t o fire covority io fsirlfairly ecourato. 

TADL13 Xo. 632 

E 	~ P 	of cccp r`t iw 
,Proportion of total combuotibbo  

ntonto 0AC100o4 In otoel 

a oo than 	Ono' 	f to to to than 
ono. if 	tbtoo fount bo three 
par. cent 	per c eat 	 o , h 

1tliin;t c xb oto and d kki 	40 	20 	10 
..okod and part t o 

1.hholvin { titb deere end 
tronofor c3000 	60 	so 	25 

Won and cbtnoto of 
I hour or so-re fire 
rooiotinco rUnc 	 p 	0 	 0 
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?ho CVe WO aobuøtib1e contonto tbio b oo4 on 

tbo Buru ?sport for tho offtco buU4in is ao fOUot,inG : 

AZ:U 3 g0 , 733 

OPZ 	D xL Xta+~3 
II'obLo P3.00rG Ep000d 	of 

rty 	wood tort  
Ottor 
thcn  

0fric c, (only) 4.4 1.6 1,9 70.9 

Of ico and flo e* pti on room 2.5  1 #7 2.4 6.6 

Cf ioo t nd UGht fUo 7.3 1.7 1.9 10.9 

EE0: vy Filet 41.5 1,0 0.4 42.9  
Law u ' U , o and Ztbrrioo 16.9 000 1. 1608 

Ltbrartoo 25#1 1.6 0.8 27*5 

Ap O)tiZ?stO 1vcrttco for 	 126 total uoaW.o aro 

4.4.3 p E4uA}' OR PIR 10 c0M 3 `I M, 	i D3 

Par pz'ovontion of firo it to vory ovo ntia1 to 

troy tho nature mss ch rrotoriot cO of w trtouo i toriaio which 

r 

 

may bra ctroi contributingcadorato aontribtin or non aontri-

buttng to fLrc b.Qardo. Tho d o ton for a firo to , row to 

tbo 91aob over or fully dovo ,opod otajo 1oreo1y do MMo on tho 
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nt uro of tho mntoriol, wd to ao oator t tho ocuctncoo 

undor tittch tho faro occur. Por c root Oita tbo CQntonto ubia 

~aVO r&tod co non —csontri -butiz , huo oro probability of tho fiz'c 

000UP1of0o duo to r ion ozrCrouth po o thon that for root 

%titb a otron ly contrl.buti oontoz to* 

£:z*. .' . Lto in 3 in bou2 PfrOand bu, U4ing h o 

doocrib d tat he tai por o od fou 1tbrctorp unno1 toots for 

fniix tho opoQd of f1* to o raid cn4 beat onorcUon oritoric 

for tho contribution of the tort 	to fire Brovth and 

a "V1co ovor toot', acrttor1a for the contribution of r 

=toria1 to firo rotb. 

o r the two . toot fi.oto oprocd rating of flQflø 

contrlbutintj etortc . to 25 rind firiob ovor toot rcttn in 

0.4 i/ 2.. r2o tho duration of tho roitb ported rind the 

frequency t!ith i btch the fire +scum will be oiUor to that 

of pro I It. (Chart 4 ) . Thorof ore the roQc contonto tiOh 

cro cOriti' Of flonontributtnj ntUrorail. havo Cro th tiito of 

ire erourid 20 r, nutoo but cc 	of tho cczntonto -ttU3 havo 

obortor flooh or ti, ,pry about 5 t4nutoo • ^huo tbo 

probi1ity of cri tb of firevith abo tern tico of flaoh aver 

o in very loan ao oboin in tho Chart 4 (moo 3 ) 

Z4kot400 it a room tobavi the oontonto tn otro 

contributin nturo uitb tool. 'coot n4 tloo o ror toot of 
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MOVE RATE 	 NON 

CONTKZI$UTI 

Wi 
I15O TU HJEL TEST 

z 005 CAL /CM 
FLA~IaovE TEr9T. 

Li 
0 

It. 
0 

U 
Z 
W 

W 

LL 

CONTRIBUTING 
75 TUNmET 

2 
0.2 GALICLM . 
PLA HOVE R TE9 

CoNT►~a3unj,~ 
25 I- u m w iE L T'c- ( 

0•', CAI./ CA477 

PLAE OVE T1=rvl- 

2 	 1 

5 	ro 	r5 	20 	jo. 

FLA514OV-I2 TIME MINUTES. 

Et2E(QUENC9 OF FIE', WITH A CE12TAI1J. L4SoHOVIEP TIME. 
FOR ?BOOMS LINED WIN MATERIALe W$ ICN A 	TRONQa 
CONMI13UTINO MQt t ATE/ CONTRIt3uTINQ ANP NONCONTPIOUTIN a 
TO THE FIRE OkCVVTH • 

CWAr1_ . 



150 ond 0*0 	x/ 	roopoctioiyu  tho r orit7 of faro tti l 

havo 4urottor of nbout 5 c inu oo end tho pobbUity of tho 

ft. , o itb for .+nr durotion @11 bo vow 000 (curvo 3 ) 

of Crt 4 . 

roorato1 rconttbut1n tatoriti urge rated accor to 

to tunnol to of and f aobovor toot tso 75 and 0.20 

ro.opccttvol. Curvo 2 of Mart 4 iLiuotratoo the frouonoy 

diotrib ttion of Ito t1aobovr tiro', 

4.4 nuioronx off' a : 	O 	v a 1' x01 ` 

Until very a contl tho tboory of cub  cubica3 olation 

sip to tho r :lttotoro r o tructiro r o not oh roaUecd by too 
but 4tn3 induotr , 	ny countricoabroad,, a t ,t. 	*t bto 

ccpacity boo bcn orator*od and ony coriotrzétion above which 

n odo o oc al conoont to build.' o b ' avu and oubcoqucnt 

btldisa roptatIono two top000d limitation of boibt # floor 

or oc , and oubio capacity which to roatod to tho uao and 
oocuponoioow 'rho coribintion of thoo ..ttitot ono aro 4otor ►&no 

actor *onotdortnj tho firerouiotano of otruotual olocionto 

of conotruotfora. 

troaalr cpcoZtn ,tho laror thi area at rod, tho 

motor can be the p000ibllttj of life r ok, ae ucil the 

potential loa000. The gaols of the fIra fiahtt to control the 
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firo alto bocoz co rorc dif icuit. AJaoot on the 'oiothr 

oio of cubicalthoory the 1z toot prinoipicc it certain 

t?kOdtficatiowI bavo boon introduced oa tbo thoorri of "voX o' 

r bich oporatco o+ %1af•c ctt rUv in rolaticn to bu.lU oto oy 

otructuroc in relation both to life hatrde and proport.y 

loos. One core iportant aop,ot of thin theory coot be 

conoidored, Qat to hoi.ght o  If a bu*ldin ; In proorly 

a; rt nt'd# cdequatol7 fire rooiottnr and it Ito ncano 

of cacnpoo both boricontally and s'ortia lly ore in iCcorIoAc 

vith ootr bliobod dontn practice, ho ht is not a ct ntttcan 
factor i.n zcintton to life hard. On the of or hand 

property boa cad!,  to incro .nin bmwo of this 4r ootor 

diftic4t of L btt fro at ca or hoi hta; I ua 

concl tdO t1t tM1t m control the a no and the ,mate 

the boti ht tha oc1lcr ohould be th cube and floor area at 

Zn our country the ., t. Coda, the byola ra of  

dtfforont tiintct bitieo, corporctione nd totm pianniej 

author ittoa cover the area tad toijht liattationo by 

cpecifyth it 	 torso of 'floor area rtto 	or 

.P boor o aco Ln cx °R  (P.J rL,.). 'hto t ith 0 0 aActs' 

o*uror,rito could fin the cored aroz and boi t of thhct 

b+ ,thin# Unloo theme to apa+ $f to hct ht reotriotton rtth 

t in aU thin roul ,ttono of r* * . the boccun  
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1a Unt V.4.fl. to apoeitiod only in torso of tho , r 	 rou  

¶ I oro to no t3tfforent .A,Ao for difforo* t tye of co tructton 

ith1n orta oacujmay jrou. 

4.4,5 SITE' kLMPXflG AT AC ; TO I C 2 .UO.i r. 

Zt ro boon oboorvod that %bin important co at o.f 

tho fire protection bo in tho pot, boon acdly no l.octod Thai 

could bc very v*11 oo n from the narrow otroot , lca oo and 

co.ojooto4 courtyarda of our major citt.ov « it to furtbor 

dioppotnttt to note that even today otto pirutiøj boyond tb 

oforc , nt licito of law ikon UUttle effort to provido good 

onvirontontal plrnuin for oof ty from ftr . Uovovor, os tio-► 

foctory to fire roiotanoo of a bu l4 .n otruoturo iy bo or 

o ror oo 'o the roatza of ocapo+ 	to but a m. m, o ocdy and 

a4oqu to occooa for fire ft6,tine po ac ,nol t.ni thoir .opt of 

to o bu1ldin oboult b an Doc+ tiO1 	turo of OQI urban 

it to therefore ' o.u&ooto4 to redevelop croao, aid, 

oo , o o, and too to 1 vtflG area from o opp n ... and offtco oroa 

va,from the Ju blo of rotor ccro which a n *rc to a probio 0:. 

ra oo in cny voyo, ac bid if not r o than t o3 o with the 

Itzo I iibtorc hnvo to face in the ol1or a*oao of the city* '?hta 

probAo to bocoaintj zorO acute boc c e our bu ao are 

bocooinj bi her with thoir Creator build up roeo. 

Jo 
Oiiodi , f 	p 	f9r,cttt► " Roo gfF 



Tho probio of accooa bocor as sore oerio s then ft 

ho in? c louioa foot path accoaa am only p vidod to l ca 

oraao . avon if 	width of accoca 2Qy is cuff ciont to 

cXlou tho approach of c n applianco the abancoc r ro that tho 

fioeian to in , anor l in + cquato to aup ort itr lord* 

TbouGb d roctly not rota a$ to o, ca 	cuin and 

but tm ira r u it factor to tho nuoborin Of the ftolllna and 

odd Gaao * Ibaalatol7 after the fire call the Ciro brt, ado 

tno r obac to the ad rcai and conplaz u+ dro so and nambortt 

opeton can produoc contdorcblo do , ^. Tb000 problo a of 

* ony layout and nucbo.rtn to not c fflLo t if it to hndlod 

on auuly of o of 4ao . 

?hc ciao of the butl•dtr + m to It o ce a*oaaa raq Xro-

zo ta. The to o of ppli uca ub1+ b to oont to a fire can 

vary according to the of o and ti it of the b X& a co eras 

of oa ai.fforont tpo of appliance I7 roquiro different OCaaOC 

An id0l buildi a oul4 be accooaiblo on all oidoa, 

4.6 	 LfXt AD 13iUC ZkQ3URi 	rte 

3oparatton diotct co of the butl2intjo and the t et 

bot loon thou to itportcmt not only to enable fire fish aro to . 

brt the noc000ea ap Xianoco to control tiro but a o to roduc 

the poaoibili.by of fire aprocid from one butl4tn to another 

ud3ointnc one. any of the ortonolvo firaa in the g of havo 
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occurrod duo to tho +3.000 o hit of to buUdtnrj. ; .o to 

boat rndia lon Piro can cprorad too ao sll froz ono bui34j.r to 

anothor ono. 

During tho intornil firs in tho buUdln,j thoro are 

tto chin functio.ao thtcbaro to bo conoi8orM for roductn the 

Piro o prc d, (o to prevent uprcad of Ciro from et o 7 to otoro, 

tud (b) to co fine t o firo withintho bildia until tt `to 

burn out itoolf or bro bt ceder control. Obc rtoar of the 

fire oprctd to . culiar and gtxito different t)ran tibcw o aanuco 

In (lr , rik ) the fire bok vtour on the e.~stor i 11, tbon 

vertical 	ratiorw are pr o,i4od to ohoin In  

bobc.viour to ho'tccntnl separation to oh va. it ban gono al, 

loon oonoidoroa th . for provontin oproad of fire from otoro r 

to Otor'oi in Iot o it to nocoeoarp to Pro ide a vertical 

o ro tioa of at lo act 900 n a of fire roototing w ll botocn tb. 

top of one ulado an dili of the uxndo i abovo or if a no 

cor buotible fire —arcoi+ tmtj projection not loan than 610 cm vio 

to provtdoa at floor l ol, Piro can be prevented. 

►nothor laportant factor vicb bolp, the factor fire 

oprrud to duo to ado uato ventilation.' ttb trop availability 

of ou. ;on there to no intorfarcnco with burning. Piro opreat o 

bar hoattn of unburnt fuel uhi.cb rhon &anitod burno freely 

L' 	). is (Via' 	) thoro to rootriotod ventilation is 

trLiob oco of the fuel cannot burn trool' and no hoato up 

unturr3t fuel loco quioftly and tba oproad of Ciro b000u olo ror 
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000UX?Od duo to ttio Ci1000 pae a .htt of t i bui44tn o. Duo to 

beat rodiat±on f ,ro on oproad too aoi from *no builds to 

#znothor one. 

During the morn. ? fire in the butldin6 tboro aro 

to +  n funottono ihtcb oxo to bo cenotdor #4 for roductn the 

. .r a ca4 s  () to prevent oprea of `ire roo a orgy- to oi.oro, 

and (b I to oo f Ino to fire within tho bu:tidina until it io 

burn out ttoolf' or br w# t under control * bbot4our of tho 

fire .. rond to ..oc iar and quito diff on tCUa t7h t tie COO U O 

) t xo fire bcthQvtour on the extor l t ll, von 

vortieu , opernt1ono are irov dod to ohern In ('.a 	) fire 

behaviour to bortcntl oe ration in øbovsn. it ban enorcUy 

boon conoidorod that for provonting oproad of fire from etoro 

to OtOroy titndovo It to n000coc ry to provide a vortic:l 

oo r t*on of at load 900 	of fire roototin& wall bottroon th{ 

top of one u n4ow and otil of tho utn of a' - o or 11' a non-u 

coobuottblo firo 'ooio ina pro3octio.n not loon than 610 c utao 

to 1OVt4Od at floor . al,, tire can be provontou 

Another izaportant factor uzióh bclpo the tooter fire  

o, rca to dr o to adouato vOtttiation. 'gib trco availability 

of cyan there to no intorfcronco t tth burni. Piro o rccu o 

b7 hoatina of unburnt fuel tihicb aeon,jnitod burno frooly 

'i 	In 	) thorn ie rootrtotod vontilation in 

tiUcb oe of the fuel cannot burn freely and oo hoato up 

unburnt fuel loon quiezl 4nd to opread of tine boocu elo or 



flout in by radiation ovon z t. t oubot ati& &totcnoo 

froc tho f1ro can bo cor oidorc b1o, I ` highoz bo to ,intouoiti 

or heat flux an can object: obort or t.il1 be tho period of iin t to 

At tho tirno of fire if it a1oo have otron vi.»d the offoct of 

°r dio io 

 

on djoini b ildi ,4U be tioro oovero boaauoo 

of tho gddod convective boat tot7 a C pectin bo flyingbrando 

t tch Q Of?Z'tOd On the rind. ULtb the priotici. viol pout, 

often the fire f +td r DLii be in tiro to protect ad ocont 

bl4ltUnce 	tbo 1oo3 OPC0ttiOn  by t'i OEDQOU.rO c y be 

too 000U to luoti `, o8itonoi protection oot od3 tritbin 

nOn-oh3 r4Oo OCCUt)aflOiOa,  flut ettU In ny co -goo upon to 

o4oinin bidtn in of an o the i poricnco, or very coot:; 

eta,, it ro ui oo to ha p o oo o4 o There uro oo'aForc• 'rouse oo 

to roduca the opreud of fire from eno buUJin to onot ox 

Wilding* The cun be do no b (a) oputici ao ration of buii i:. 

(b) yavoidin6 the uoo of co ue ib c torial no curt too 

finioh of o torxs ;i facade or (a) by nctai.1in dronchorn. 

4.6.1 	' fl.RrU A lO17 OP A L; DL 3T AU Z QI' f 1 ' 
AID OPA.P O ZQ'FUULftZ  

Pox' uorhin out the epatiat dictctnao botioo the to 

buildinj, to provont 16nitton by ru1intion hoot ?,►T* Lic in hie. 

boob "Pik z d ButhUnjf boo jivon the cthorattc and 

r phica1 caauti.on vhicb ore ci toUoini. 



m 
Vor ozp000d objooto, vhooe our `a a is p rallol to 

t10 plane oY the ft 4o Of tho ra4iatin, buf.l4inj, tho Cate 

aia anoeo cn t caoily bo dort ad %sitb the aid of tho 

approxic to formulae of Vt i tx -P Loir. hic czm bo don* 

Pi t O3lO1lettO a a 	from 

R 2 
'.. 

uboro b oit of tho radiating part of tb fuca o of 

too roUatin bui , « 

bUroa th of tho rdiattni part of tho faca4o of 

thor dinttij building* 

and 	c 	R crit 

vhoro, Øorit 	the on tical configuration fc cto ' 

r 	to b as than 0.75 uno owtionno foUawt , for 
aotoi'aination of  tho oa o 3iotanco. 

if 	to i ro for than 0,75 but loco than 5.6 uoo cuattoa ao 

fo1batr e to clou1ato tho cafo tatancoo 

4 	Q.44 C 
fki2 

rt 11 
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io , roatcv t ht n 3,6 two tho fa of inj 

oquQticn I 

øoztt 

, 	, )ult c can bo obtzinod by araphicai cetho 	tcb 2.2, 14o 

ho ou rooto4 (Pic. chr 5 ). i?or ozp000 o 3octo t a000 

curt oo i rrUol to t1ac p1ELDQ Of tho fou2o of trio radian 

toil line zn4 of tihto tho crtttc i. i.rtOnoitp to about 0.3. 

Jafo aiotanco C: z to dotoroiio4 from (CL A!1 5 ), and 

Mart ), In t&oco grzpbo thy? Du o dtot rice ro rolz tod to 

t o ttcu fire to po turo or vuriouc 4 .n4ou and too 

di onoioJQ • Ztaz'tin f om tiio zirmo firo tcporaturo to 

oazo c int nco cn 'bo do rtvo in the to Dtiij sz . 

I of tho oo oldorO buUain tho xiw tc rotuuo 

rce bed dur na a fire gill bo 1230 C 	2bo propotion of 

it 4o atom to foedo roc p to 0.60. Prosy + rt 	, It folio 

that for the above valwo of the zitu Sire to , o at ro and 

tho Ovoroco intensity of the rcdicttor a t tIo facc43o of to 

build . a I ,will ba 4. Cal/ 2 # b.. to 41otonaa on tbon bo 

doricio 2 from tho G apho in t XG. 6 ) tthtohroiato, the o0fo 

1iatoncoc to tho nvornjo radiation intone it it the foods I 

for rio b o 1.tb b and hatht t, of the foedo of the 

r iatit build ,~58* 

if 

d 
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4.7 xo 

cou,4 ,tioo in butldtn j iroc oro caucod duo to 

ocoito than z cttuai burntn:* In United W dom about half tho 

death during faro to attributed to oioo and tonic aoo. tIO 

olio and tonic ga000 ,produced by coabtotibo butl1ic 	tort ] 

during 	o p roducoa the oharooe of ooc pt and duo to very  

Poor vici,bt1tt $ind ouffocatton create I  tchy in the 

Ooaupnto 

Acujot the codorn buti3inJ  for alo p uottc to too 
coot b crdoouo iatortal an o it ro oa000 d r so t,co o and 

noz ou fuo+ o tthon it to c1 zaod with firo. 

tIAltb u h road and ether colltaotg matter at pr aent 

fora tho major part of tho CO3bUDttb.O atort i in buU4tno, 

atoria o incorpoz1otin  plactic3 are btnij uoct to an, Coro of 

o to t, both in the otructurco aao8 in f xrntobtno.. Zn addttio 

co uloo a producto are bin ucod that have boon treated s 1th 

eotponndo to confer opocial proportteo, ouch no f;o 

retardonce etc. The ozporicontol toot moult of the U.P.V.Cb 

toriol which von rood ao uali .ink cu act that 1ion a firs 

otart in a ete cc rtmont of a build, the rich duo 

the evaluation of carbon aono ido ire an is odiato one, but 

the dolsr in evolution of bydro on chiorido from a cop3rtcont 

contathin, both collulooto torial and poly (vj n rl chloride) 

10 oicntftount may if the vcrntilation 10 IOUs It the 
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vonti1ati,on ii htbcr than th rick duo to ydroaon chloride 

ovolvo from pleoha occ o coon attar tho oc iooion of carbon 

ono t1& 39. &39. 

4.791 COO?ROL OF ;1'V 3 =D 

Thob tho control of co10 opro d in the oultictoroy  

ildtn to noro ccriouc t  tioOor1  t otf cl*at eontc- 

Lo to *no of tho pooniblo ro=4 to roottiot the o o ro and 

etittuo it to ito p3co of or in, ?  boato ob jocti so of 

ooko cortoi in to onoblo tbo ocoujut of the bu1ldth to ioo 

full; tho oocpo T'he ttico provido4 r d to orablo tho Piro 

br°t.'oda to entire tho bt 1ldivj cad o tin uioh the :fire. 

T e iothado of ithitthf3 tho a + o and hot ncoo opreod 

in the b lldin5 can ' o di; ho dividod in tto pertc, 

Vogl vent lotion by rceno of paruont 
OponLtjo, opanablo Window end roof li hto eta. 

U. t By cocbonosl v+or.'t:L1Mtio 

lloobntl vent i tton in var; cuch oeoon io.l tboro 

tho buildinij in not odocuotol vontiltod. in t nulttotom 

otructuroo, rhon the corviao c ►ro in contreU; lactod It, 

cc y bocomo corn Lilo a oc otc cb nnol durtnrj fire f it to not 

vcntU otod 0000ntolly. T o oovort y of sotto would. dopond  

upon the vointo of ointuro and ito compoot t*n end combuott 



bility. It in proforablo tl t tho action of too aicnl 

rontiln ion 	onld btu r uto tic and nhou2d. op on dare tho 

cantor c t O of Oio1ZO cproa and a low o alto c;r oOo to bo 

rapidlyr 4 aah ►rgod to atcoo. a .n. ?bo rtco In procauro w ith 

in the otructuro to tborob controlled on cy be t cpt to a lot 

lvt iuo 4 

4.0 ".UMPi c VXr=NW G 

T ho nno of f l aoblo aurfaco finiohin j over the llo at 

coili o cf2octc the onfot; of the accn r tO of the bail i > 

Ouch tini o onaourw o f1z o epread, event boutjh the atruoturz ] 

O1QrontC oar bo adaqzitoly faro ro ietant. '' is may stunt+ a 

oorloua dan or to Zito and p orty Xt to ihoroforo 00 cntt 

to cannidor the Lire roai,ottvo actin Of n1l ouch f intohtnn 

recto-AnIo before opooioirj theo for tho uoo , For further 

ci1tication, thio ourThoo finoibee are c noftod on the 

boot i of thorn flAaO rOat + litinn. Thoy arc aatpieinod tin 

folio in 

in fact on the ' ota of oo o in or ationo avoUoblo, 

e.eL U ux to finiohoo .hove been ociooifioa Into the foiion ,nn 

four cz toCorioc . 

CL..,.. I ;- urtaco of very by float aproad. ' hcno arc 

tboOc ourfa000 on txbt cb no Coro than 19 on of 

ofioctivo eprood of floce occuro 4 
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on r iob tho offeroftvo oprcc 4 of flatxi neither d 

OEc004O 30 c €urtn the f .rat I * oinutco nor 

o cooth a ft .1 v aluo of of 60 CD. 

1111 S arf o of co4iut f10 oprot d. Th000 ourfmo 

on ohi h the offoctivo opre3d of ,!1Q neither 

o,coo o 50 am durtna firot 1 i cinuto no oxc e o $5 

 IV ZirtGoo of rapid fling oproad. Thoio o .rfocoo of 

ñteh the offoctivo oprcad of tlono o coodo 30 or 

thzrine the t * m .nuto or o coo o 85 cm during the 

flrot 10 ctnutovO40  

Thoeo ccoatticationo ohoul4 be conci8oro for the 

pw poco of octabiiohina he fire oproad ratinG for difforcnt 

fintoho incido the buiidin6 co that tho pocoi.bi ity of for 

cpz'c 4 a aj be 1o, 

4.9 Gulp,  

Per 1icit. ne the ttr or cone no nt of Lire the build- 

iaj ohoul4 b co 	rtmantol In such a tray that In cam of Lire 

occurrence, fire cou.14 be continued to Ito cop3rttont until It 

to ottngiobod or it 'bra out, oorottcaiiy it cooco 1ogtc 1 

to 4ot Cor p. `t ontatt ozu t1' (Flew 5.) b t in gr o .too 

doz i nor fac cc eany problom w r buiI4tn wbtch to fully oubdtii4 

both hortcvnt fly tom:. vort.i±raly voidbe csor plot !ly unuor ablo 
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uitbot t Ozcoption 

to ovora  
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firo roof.otrf 
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4.9.2 AIR t O DX?iOfWM uczJ 

In ubtovov ctoi1 tho circondLtton1nij duct ore 

conotructoa,, tbor tiLl norcI1r hcwo neali 1 20 firo rontotcnco 

trofoxo tt the ocourronco of tiro they will quickly dioto tN 

r nd collopoc lar wir n ` olo ` in £ 3 tLL throW3h that' co. 

' h,o `tom zy thou dovolopod t t) o duct and hero ciicth t o . till 

aoUnpao o ?boroforo c t any ponctrotiozi of firo,roototln wall 

provicion to ocml to tho bole øhould be odo indopendcn .; of 

the duct trun inC or air conditianin dcopero. Piro damper 

control fod by tuoiblo lLn1, which wit . be of otool claoo 

f ttir to ito frame but with ouffiotont o co to prevent 

diotortion.  

49.3 3TAIf CA,Xo  1aLP 1' E1 Z°UC 

EnclooLn t ello of of rcaoos lift owl duct walle t  ub:c 

paoocA fran one floor to onot or Hooch opecial co i+ ors ton fc 

Ciro rooiotanco or fire ratiz z. It to zl io 000QOnI'y to t&c 

all duo procautiono 00 protect top and bottom of the oha t and 

any accoo vat' ohonl4 aboa be protoeto vtth az na mount of fl, 

roa c tanoo, It ici pretorabbo for stair 0:00 oocloauroo to be 

vontilatod at tho top oinoo thie ttll roduco con tdo .tly the 

for dcney for an out track of tine in the eaft, ` bo ttro =c1c - 

tooao of dc, h for orcbooin the lift to U -ind oorvice ducto 
hould be the o& o ao that o' tho atc trcaoa 6s anti bra to ott 

circa owl doom and ohuttero to l .ft are potoitial courco of tic 
n000 in the cotiartonto. All otch 600ro and Accooc c y dart al 
have 1/2 hr fire rttnrjo o ca pt in particular ooeu nciov tr rc 
it a r be nininu of I hour or Coro. 
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ti tbott t whole aorica of intorconn octing 1inm in tho torn 

of dOor9, corrtdoro, otairc oCa, ,i.itG ooc tot and a 

a:ltipXictty of ducto4 oorvico # AU of tbio i4tbotit on pion 

roproocnt z potonti co ca o prat no o in tho av roU f. ,re 

into . r ty of the otructura. T ho # 0oi or ja fc cob with may 

rrob3c to bo oolvodto 1 oc p tho of fic a cy and iu oe ritt 

of tho cotontt, 

Cot pert ont3tton CQU bo otudie ndor tb a on-,1or 

bat 6o +gin foUo o 

0) ,ho .nto rit; of tbo c p rtes ,t c U 

(2) o it to z'Lty of tho eocprtont floor 

( ) ¶Zho otruotur& into rityo 

A It 

All doom of the aom a. tcait vra  . o ohould trovido full 

faro roaiotcineo to the vallo In which toy arc p i.c*t . for x UU 

tho firo rooi t* nc a rtin for tho tinbOr door is nowt to be 

t kon tore them I hour. ¶hio ratite, can O3CCOd o y,  wbon doom 

case conotructod ao coz pooito Coors. atLcb door a c y be has 

any. un ttatoutory for nOr l ovor dzT uaa. lace firo rootatat 

is rcqtrod for t cro thon I hour, thorn Boa of oapoeit type ai 

.faro doors to onouro the contir $ity of firo rOOiOtnCQ at the 

O7arlin, a ► It could to +do trablo to limit the amount and extant 

of tho opontntn in tIo con rtr otzt rally 4 A thumb rule which 

in eonconly in ' ct1co to to provtdo the oraaoto zidtb of 
upon c abauld not o cool. half the to th of the tall. 



PE 

4.9.2 1R COflIflOiIC DUCZJ  

Zt uimtovcr ct terio l 'fib trucondtttoiiwj duct are 

conotr totod1 tho s will aorcally vo re IiGibJo fire reniotunco 

tho. f orc ct the occurrence of fire they will quickly diotortod 

end 

 

collapoo )oavin o bolo' in c y + all thrOu, h tt~.oy p o, 

9 to 

 

firo y then dovolopod ti the duct and bore crtn. thoy till 

coiir poo . erotoro at un ponotratlozi of firo.rooiotin wall 

provicion to coal to the bole ohould be aado indopondonti r of 

the duct trunkine or air conditioninq da poro Eire 4o• por 

coy: rol fed b•► fuciblo link, uhloh vi1 . be of eteol ci000 

fittirk to ftc franc but wit ouffic .ont o zicc to prevent 

diotortiea. 

4.9.3 3AI11 C ► -'.E v LW.,W 3 !4) L,UC 

tnolootnj +el10 of otaircaoo# lift anti duct wallop tsbic 

pa000d from one floor to anoti:cr noodo op cial conoidoration fo 

Ciro rOOiOtancO or fire rati.i . It to aluo n0000a r to take 

r~ll duo rocauttouo to protect top mid bo tom of the ohaft and 

any nc000n r y ohould aloe bo protooto v th anmo titount of fir 

r c ~tanoc. it to protorablo for otair moo oncleourco to bo 

vontilatoi at the top oinao this will r4uco conoidoral y the 

t-nt.cnoy for an out bro L of Piro in the raft. Tbo fire rooic-

taco ota ndor io for orclooin the lift ttoU rind oorvico ducto 
should 	the oa o ac thzit oC the ot'adre• aoo1 sfto foora to atr 

c000 end doom uud ohuttero to lift arc poto tial Co co of vc 
nooc in the co rtc nts. 413 ouch dooz'o and d00000 ty cuot a& 
t wvo 1/2 hr fire r ti o of copt in p rt .oular aooupincioo v erc 
it :.:3v ba .inio€.a of 1 hour or Coro. 
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V 

PI1tL B1ID AND OUWflVE 1AUCIfl 

No' .oXc3Ot of .provorty card lifo durin.t tho firo 

to Guo to 1cft o$ quick do ootton of lira, 'iz o van bo fo jit 

by firot air, or iztornei Piro fitjhtin o ua4 anti could t,ovo J 

bro It under control, it ter Piro So dotoctod ao "on, ao it 

t itoo. flut it, soot of tho + oø of forc firo uovorit it 

haobOon found that ftro ocorrod cithor In a place which woo 

unoccupied  at r 1cu1ir porioc3 or late at nt l-,t ttho hon it 

orll its not poo tblo to iodLatoly nottco the outbrcak 

until. tt bocoo o1artin4 , 1o. o of the on ral *b 	:ion of  

ouch tiron are Given ba .ou ihtc2 indt . o the d ffiv., Shoe of 

quick dotoction of fire.  

(1) Po &tbi ity of tire titocovory in the early t orntnj 

U I) at the and of the orkinij dog 

(iii) a to enc for dew in cUin the firo brieadc 

a toatiozc7 for ftrot to ocour in the part  of the 
bu1142in3 iihtcb ore a .o cu iod at n1aht or arc 
i fro won ly vi.nitod. 

it raft be thou ouch tiros could be hopt out of larjo  

fire ertoor.y b r nota1lin a oui 'blo autos ttc dote, ion 

oy or . Ioucvor, Sire detection of loro fire report obouc 
that cototiaoa early Piroiijbtt effort did not m4ao the 
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loco oubatantiafly baczuDc of + a n3turo of the r icI it ro vo6 
uo s ouch that nutoc tie dotoction. r Ina c not onouh, Zn qucl 

=000 c ut*mt i.o 40UOUon and autr tic fft'o fthtinj cxaauroo 
liko opri lore etc., aro vemnoar . 

9.2 PX DOTOBO  

'or dctcotin the fire at t e eery intoption the fire 

dotec oro are 0000nttei.l3r wood, ibore are two typo* of tire  
dotoctoroi. -o .. 	sod in .ru1ttotorot otrioturoo. Ono io the 

ototo oo otti10 t otoctor ant Ot or one 10 the scat oenetttve 

detector • infre cAf Detector and irifrz rod fl=o do ootore 

are oncrol.ii road in harrdoouc o*u, zncie (oo Fitj. 6). 

5.2.1 	 II an 2 ' ,E'7 

Soo detector is porhepo the ,groatoot od ancotoat 

in rapid detection of fire. Ey ozp rionca it hac boon oboorvo 

that for diocovorin the fire icjnttion poe pie y lei by halt  

an hour ts + reaa in the or.o o detector oven a or Lt ti .e 

of emcko con be detected in boo than.. c smote. 

boas fire dotoctos are find to the coilinga on put 

to oporetion t1cy outot tic ll; open vontiiato a on the root 

and otart the ozbauet Lena to thrott out all Duper Dated air 

and o ofro whichh tht o borvioo oprood Into the hall. tihon 

air conditiouinG ducta are iotroducoa for rocircuiation of air 

for ventilation, aDoho dotoctoro In the duct+ pro ptl phut do 

blouo that aijht o road ocoho and fire through the duct+. 



3ocon5x1r7 protection in duct to providod by .fir* &tpore 

actuated by utatb10 linito. 

on any dotoctor Oot ir action t boU zt*.o and Ito 

locZtion to a}on on o pnol. tf► nooa thin1tn no fa wo a 

d o. n by itb any otoo doto cr titU r n tho j oncrnl a; 

5.2.2 1tW 'Ve' 

` 4o tpo of fire do eator .ho  baot 	y of tlar 

function of fire d_cto ttcn as tit of ccoko dotootor. Coat 

dotoctoro taro boat conottivo. Tho "tbo 't l bcc4o" of tho 

dotocto3' aro tto4 at t", ctitnj lol. Th000 dotoctoro cLro 

story of ' ctt o and roovon oc ctoIUy. Zn coot curront tnota.. 

.24tiOno they rind the locL alara, ao do Uio molto dD QDtora 

and idontify on o .xwol their .octtcn in tt2o bu lima* 

* s for ton os' GO oaoontic. to ftrotibttni co 

oxyion to to I if and fire w etviOa t ndtn the dovo1opcont of 

Other o*tt.n i. 	a onto vator roixtnn b r tar the oboopoot, 

coot efficient and coot popu10popular noano of f btig firoc in 

ttoriaIo for which it to approprtato. There CQfl In fact, to 

bcrdly any fire protection uit ou za erg'. 

.Moqusto t r pupaly aunt be avu , c blo, icedtatoly  

rourd the eiooh, to tight fire in crniotoroyod otruo ur000 
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i O toot way of OnQUrLfl tbto io to pOvi4o otor d water 

osclusivoly for t o pUrP000 Of fiXO fibtinij. uob oto o4 

water thou not bo u306 for any othor purp000, in buU4ino 

u to 25 cater boictit, it to .taco to trvt4o 00=60  

2jcU .ttico itaro• d idol for offoctivo uoo by the fro 

ocrsic 3. inch fcot1ittoo cats norciI iocato in o boozont 

of tbo b i1 in , th000 _ooi1tt10 not bo to Iooto4 that It 

c..ou1 . vo ac. i obiQ arroocmto for thofir onirioo to dram 
i for quit 1 » 1 typioi t t"recnt le oPon in " „ . 7/4 0 

o the bU" buildings mtor of rtt4 at rroun ioe1 

cannot t,o ooctiv1y utilized tbrowjh ncri . fire ap l uncco. 

'hc of r o tank mot th ;o ore be icctodat } bcr floorG,, 

cnd ftro iy4rcnto inti1oa at every  floor on main runLn6 otr 

fro t 	t ' ora o tntxo (i +. 7/eJ « 

The total o r 	c .p ctt of taro dopono upon he 

ante z'e of ocounjand total ` .tor area of the btldina. 'or 

on uvo:r o vo3idontiol b to o , Or r:. r nttlo ltiotoro 'od 

OOoU 0' it c y be varko . out at 30 Zitroo Pr a:., Of the 
42 

.tor arcs cubjoote . to r r4ntr a of 2,25,000 litoro 

In addition to the roq reaont of tct0r oupply 

m rttonrvd in the above par raph ad itlow. u tOr auppy au 	 ohou3►~ 

bo provi iod oopartely for tho auto tto a prthttcr inotollatioi 

Tito uantur of auc additional trator CrnPPIy 4OpCndO upon o 
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wino of tho bu dtn and a tiri opootcliointj In aprinklor 

tnotallationo tbOuld bo coau1tod botoro hand* 

5.4 GIiUt CR  

~a a otz nd by ,onor ztor mould bo inota11od in each 

tiul icfioroyn4 bat 4.1.ng to o pLy p 'cr to oto io oo % .ifto and 

+ 	ar, lit liht1n circaito, ttntby tiro W3po, pr000uriotiOn 

blowor motor as - 4arjot a stot in a" -:a of fa%l o of oloctric 

oupp1 , T c Coax rotor r ou .d : 	`orabi; bo outor a is and 

oboa.Id b of a o aa' a aapa t , to taro tho .0ad of all 

c obiuoo and otrouttoo whon otartad oLcuitaneoay. It ahou 4  

bo io ' o4 in a oo rato firo roototth orc1oouro in a oo roto 

firo rooiotinj oncloouro in a bcaorxmt or in. a dotchod  

buUdin6, 

5.5 PIKE ALMU AID + ~ t Ic4 t IOI 

Loavin auto :ttc firoortt 	obt o 'o oa outdo for 

O •; ao nt and canoidortnj only pnbUo or priizoto fire doprt-

aonta,, tho opodtttcuon000 Stith ,btch ortit u,o ont or + ntr*X 

of fIra to ac .i.ovod to tnfuonood by  tho oporationol aff cianay 

and adoq we of he do rtbon'a ;orQOr4no . and their oq,uip o it, 

4 bo proptnoo of detection of fire and of cca=ic tton of the 

`ire alarm to the 4epirt nt, by tho rooponao tiza opood of 

Iotooti n rand of co unt :ttor of alarm proontia ,1., d poaftnt 

upon the oophtot c t on and efficiency of OquI Lr ft ¶.00d. 

It In boijovod that nuobor of firoc cis be roduco.d to 
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h&f onlyr if tho corunicitton oyoto o crc th t od* Boot of t1 

protocti'o cu cx.rc ttvo pros utiono and coat oopptott to . faro 

•9't, httx 	ppltcnco arc of not cch a tX * it tho fiTo to no 

aotocto and cotain1ottod promptly to tho noaroot firo atat .on 

For goodco.t tion tho ontt o buildtnj inolti2tn thi 

ztotont oLoui1 bo o ut joi vi.tb auto tto" fixo t3ium o otot. 

Trio oyotoo oho 4 . 

U) ci ro on a tortto audible alo on al . floors on 

to oocuroAco of 'iro 	n no ' octdonttoI 1u tldtn o tho crrzn, 

=onto bbould aloo bo aado for auto tc tronociooion of firo 

alarm to nos -root :firo atatto : control roo unioco thoro to a 

croon on duty trbo cou'd ot in touch t4th tho fire otatton 

round tho oloc 

(ii) Prove a zi1n, tnh1tcr t n3 pmoh 	the control 

room t7boro the fire ftC tin otattf ould be ov lloblo 

TO oncibic the tiro fthtinj oortc to giro Oocczot 

tnotrction to tho oecupzintc in on o z ;oncy, a public addraaa 

oyotoc obould be to to o In tho  bt4l4itj. t 1 th loud o a or'a 

on all loom and tcrophono on tho zLri tnr t+ ctin ptnol on 

the trtUfd floor 

i!avinj conciidoroc utOs ti.O dotootion dOvi.CQo it is 

logical to covo on to autoiittc otirction, but toforo tint 



it io wortbvtbiio to a t trot nd tho nature of ftro riot and 

ro tod probiocew 

Choice of tho ettnGiiøizir ovntoo w111 do nd Upon in 

i`irot plaaa on tto r tuzro of riot for whi  fa1loi potato 

t ro fOCOO C29 to study 

(1) o ra, in vhiob tho fire oit iixoy to devolop 

(11) Uhoth i trO rt31. i ioo1ctd 

(iii) U horo onbuat .b .a s atoriii an GOO& aro in cl ce 
a; 

 
pro$xttr. 

Loci t into tho typo of Dial i ~voivod o it bla 

oiti *a iz a obt *y b ao1octoc , iz absonco of auch aCont, 

a u3ter Up 	bc sdo „ to for rticukr3r the doteot c n+ c o 

of a buUdinj but may bo qa to in3doquto t r o tonowr firs 

oontro; and other a on a ouch to mart ,boo, or bi j h Ox;~o ba 
fo o no btwo to bo onioe1. °3*ro firo f htla atjolto c ro 

tojjc or ococ ao tan uood an a fi,ra. 

Uator c1thowjh tho choapoot aviiiabio nontoxic a, ont r 

Iran coritn dtt dv ,nto o cbich o of bo conoidorod, ft to vorr 

azponoivo ttiton dolloato oioctri X and octontif o .tno rw.ronto 

arc invotve or thou unique et_oriai, on4 wor4o of art aro 

diia'o4 or otorod. Coro i, o valuco of tmtcr cay ho uao1 

it to noco ary to provido ado to facility to drain out from 

all lovolo titthta tho bui1dtn and near at. It uot be .ao 

borne in sin that riny of the o ti ui in. o4 onto canoLdorod 



in rolotio to both auto do oyotoc and fir3t aid a p .ir nco 

en pr000tt o 10 of co roolo . and y dada plant mid 

v -h oz'y Ut t ubto thou may Dorn into cone ot. 3o3ootion of 

rtht type of ozUnuLohinrj aont cnn not on .y o curtain and 

rapid + .ztinction but o . so onouro that tho roof .tnt total ds 

to building cod con onto to Lo, t to t.tho i.4 it . 

5*7 PC MI 3 ' aA fS« 

2ho main pur oo of foamoattnytobtn oaont io to 

rovont tho o.cc000 of air to tho ourfaco * hicb to undCr Piro, 

to opal. fic bi+a 1i quid from 'l oo j  and to out off the ouppl 

of 'tpour. Un3.iho othor otLnuioiin sumo foci bars tho 

odvunto o that i ctn reasiv in poottion long Ono 	to ollou 

the burning liquid coal and tbuo prevent roi aition 

L" no broadly fall in ttio cstoaori o s 

(1) Lo o rho tori protein fcato and 

(it) 4odu and 04h ou. noion oyntbotic tOa 

U) LO IXW1)IOfl PO,fl 

Thoca fc o arc dorivod froD vaoto protein catorial and 

•aro otabti.iohod by the addition of ouitablo natal aalta. hio 

typo of foam to is gol r uood for oxttngziohi ► firco of chop 

tun 10 oolvont t nUa or clot lar flwble 1 tutd rietw • Pox' 

ouch rich auto to pplioabton o yotozi iy ho ucod. Thin 

eonoiotc of Zcac pro4uotn device and ci pump to drive the tociW 
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oa .utiar throwjh tho x or,-olo. Tho toac fZA also bo applied 

frost tho upon op r' bode 90tod tilt) t O ath Gauc06. 

(ii) r r xtri A 	1Lt0H n E'4 W"s F0l 

Thia air 1!onrr aro 6d frock 1-2 per cent a ;izoo o colut 

of Dent}ottc 1cnn 	ont. ttaa ox no on f000 tire in the  
rc n o of o1i2nGL0D. Ow 	and .blob o,. pion fou 500.12 43. 

it to otroto1y iffiotz t to act rid of tho hib ozppn 

1! 	copoait y tn to tho btootonto z fior tho'irc io controilod 

or oxtiagj*lo r .. Thto o&3 oontatnc a vory ioi percorkte of 

vator, thoroforo, data to ca took. to D ni.cuD and the uoo of 

t'ator for rocavin,j tw f uu will not be tidy oab o an it uiUl 

opoil ttt dvantna6a# Cetbod of nuct in tho foam from a builds 

by fano can aloo prcoest conzt o b10 pro b1xr u • That is tb an  

antitiuk 	Qft to d v, coa 	ibioh iy 	iWr'ayod on to tho 

fOtDtn our `a - nnd tho fool atarto coUapai • The 

adntaoo to th000 aontc uro to c cc000 to the buildtntj la 

alouro from the outotdo and that on oovin inoido tho ocoo  

butt oon aobtnor and otacko of ,dodo can be quicklycica'rod an 

ud tiono water a-ar o can be ctniniced. 

5.8 	JiW PZ1fl 	iCGOXLI 

t t aid tire fthttnj out onto are of vita: in z~. 

tanco to the occupanto of tho buildtn co they avo to deal, tilt. 

thee in coo of fire out o&&. Thoroforo it to vory noc0000ry 

MITQII I fep1IY NOUN---.- 
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fez' theti to hn©t co i'tnt 	z'tiou1IIr type of ox ttn uio er t;'P° 'bo 

uno 1 for a,pocific typo of tire. 'o Amplifychic, firo utbori-

Lion h VQ lcouc 6.. ire rou1tton and cotton4ation hich 

divfdoc tho fire into the faUo i ne ci000iticationo45. 

01303 '(i.' Piro s Piroc thtoh occuro in orathary comb tible 

torizi10 ouch o irood, coth, pnpor rhoz'o coøWj by 

m for to to coot affect tvo c y of roduc1ni the toor ,  

turn of burnin, for .lu. Oonorc.1y moot of tho fire 

fall in th a cstoGor . 

C co * 1' fro s In thin typo, ftroc in infizub10 l quido 

patrol#  cU Groacoo ;intt fOhtO , hhu o tie blankottn or 

otzotbortn otfoct or r oa to t tcb ozoio OX700n 10 coo-

offoctivo. 

Cltom 'C' Ptroo a irco invu1vint live oloctrical o ,ui rt 

shorn thu tono ndu tivit ' of tho ot.tiwjuiohit.. cwjontii 

of first lrvortolco. 

:aftfv into t caount thu cbvo f ssc types of fire 

fo11o4 n3 arc the t iffoi ont typoc of firot aid tire ortt tataho 

which arc UOQd to control the rozpootivo fire 

5.U.1 aLATER TYk diZ 'IrM # I a 
(a) 	atcr to coot coonoctocl csrid of 'cottvo co3iuo of fire 

control for the c noo A typo of iroo uator typo aztini iobora 
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arc nor m11 avallabl.o in two otcoc of I i and 2 C 1onn os. cit 

Body of thlo typo of actin-uiohor to d out of of of cyli:ndci 

f i tod Frith chemical di000lvod vator to provor t corrooion. Izc 

tho o, linder thero to a cnz11or otool cylindor u tch to ouppor# 

tnç tho cap and ti) 3o4 I4tb corbon dtozi .o undor 1,i h prop o 

'hio otndor is ocalo t with a ornaU ootai dioo. 4hon this 

o*tiouiobor .io to bo uoo8, tho knob of tho outtn .4 hor to 

otruck and a plu or ptorco tho ooa1tn dioa and cocpr0000d 

oorbondio i,do _,ao oocapoo from the cylinder into the opaco of 

the ortin~uLohor body above the water lovol. ho pr000uro of 

the carbondiozido eao from bolter forces  foroor a powerfulpoorfl ot of t atoi 

through its d charGinIJ to (Pie. BA). 

(b) 	' ho othor tntor tyro tnuiobor to nwn ate ood a'aci 

oz inutoh r, tho comotructic of the body to wry much taco ac 

that of (a) typo of o rttn uiohor. ?1 o jotting prouourct in ►at< 

to croatod by cboc col reaction bott oon a codiun bicorbon ato 

solution and oulphurto acid cihic~h le Copt in a. loo bottle 

which to brokon cihon the o~cti.r a ohoro knob to otruc for tho 

oporation (I'ig. $/A¢) r 

5.8.2 P041. fl:L 	TIC G 13II 31R 

J w o a quality t t it blzintot the brine Mort 

end roctrtoto the ozyyon oupply needed for coebuoton ' hto ta', 

of oxti uioboro .era goad for #D' oleo ftro vhicb tnvolvoo 

tnf1ozablo liqui2o petrol, oi3. go Groe000 and fato eta. it to 
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norc lly civciiloblo in ono and two Callon otcoo ?ho ortin .ob 

In! o4r3in4oz is fillod titt oo4.ur bt rbou to 'boltLtt n na a 
?o c ryroduoina aot ound • In tho oy1tndo there In r p1 nti# 

contotnor with aiwintuci ou1.p} try oolutio . Vbcn two ooXut + n 

r ro i,00d a 1oa amount of fo to con,rtod and thin to 

Oiotsbr od by to blab prcooro duo to liboration of oaz bon 

dio i to from thoc oatoa roaction. Cor a .Uy thoro arc two 

too of roan o ti. utobor one io unoo od type to which tho 

iu or container boo ca upon top. Par Ito oporotion only the 

cltc1or to boin twuod upoido iotm, In tho ooalod typo of 

oath ; .iohor Inner container &ir o coaled top pith a t prig 

for od vc ivo to proront accidental oporatiot . Por unto thin 

typo of otinutohcr care ohould be to on to rocovo the valve 

bo oaro invortinj to o t 	.to or (FtLJ. 

5 • .3 IXY OWJZR "Y1t 	XOULThCZ3  

to dry podor typo orttn uiohhor the cylinder to 

'i od ittb a finely di t4o6 noocon4uotin aon orroaiva$  

non-toxin and t ator'ropollod po dor, z ttob cotoo out in rcat 

rippedd bcauoo of the conprocood gae thick to rolo nod cc tho 

mob to otvucI for the opo ►ton • Thin t, 	of ort.iz + tuber 

tern moot tondo for '3' cr t *CI  alcoa of fire. ' hoz'o 	• t io 

rnajor r Avant oo p f trot it ocothoro f ire very qutoi1y and 

ooconudly tho clout of powder acto no a ecroon ihicb ho3 po 

firoan to a* roa r' to fire, This typo of ort uiohoro are 
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!VUL1b1O in 3 lb. 7 lb, 20 Ib, 25 Ib,, 50 lb. tend 150 lb 

ctaco (aie.B/C)e 

In t,h1O tyro of +zttnjuithor carbon dioxtdo ( a) ( O 

i , filled under prop u.ro. JhoD thin ,moo io rcloQood under blot 

pros s are on tho bit ttoriQl the air around i.t 4U be 

r0p14c04 by CO2  goo and an thorn rates. bo no oxygen left 

flacoc will be occtKto4. The portrablo z odolo of Chic tyro 

of o tia, uiabor arc hiv re a tri, or typo OpO. c ttOf« ? bto 

truer of cit tnijutobora arc Conori1.ly uoOd for '8' and 'C' 

typos of fire. The aailablo otcoo arc in 2i ,  l.b. 5 Lb. 7 It 

and 10 lb contatnoro 	* 8/) , 

5 .E.5 C 3 	OXB EZI1flEtU 

'his c.xtix uio or is conatructod out of oiti1or 

trcoo or coper. The cylinder to f tUoel v .tb carbon tote- 

chloride u1ich vaptrtoao on contact + ith boat, ",grains a thick  

cloud of acre ica o oth roe the wall ftroo s utcltly# 'hta 

t,7po of orti ;uioh r to aced for claoo -D' and olrioz 'C'  

tyro of 'troa. 4hi .o uainG thin typo of or tnL ia&tor care 

obould bo taht n ao carbon totrnchloride vapour in very )43hly 

tonic. The o2ttnCuiobor oha .d not bo good in conftnod. o .cca 

or otho loo ho oboula baVQ to odiato accace to frooh 

hors are too typea of thin o%tin a ohorj, one coriatant 



vrctwo type oporctod by otrtkira tho knot and otbcr ono 

ttc pu  typo lo opor tod by Oavla, oi4 c n6 .!w000inC it thoo 

Inn 11a ctt thod to ° ofly, Thoo roevotb10 in tt o of :oo 

I point cxn I q r • contc tnora ('tc0S/F_ ). 

5.D ;z  

,',ko tho ltictOar y building o bihor tn ht,bor 

tho cttorr. ]. firo fitjhttntj born oo Corot rouo, thoroforo 

it to nocca: t ry to fit c *2i ontO cal.;icb cn fiijk t t . fire 

intormll r, one of mob. ouiont u1ich io tnuUy o.porto 

iv the 1'2 $rant" M fl18rnto cro c.f tt o ty oc One to 0dry 

ydran ricora and other to OiOt hrdrczit riovr '. The 

colootion of approprioto typo of dront in to bu ..d1 is to 

to loot od bg the .00czi. authoritye, 

The ' dry hydrant ricer r" cro good orioujb if the coorn 

firo 'bri ,ado z obile ; pin ooto are epbio. of providtni  

oufficiont pr000 rc for diochar . nC the trtor ot the top of the 

buildir . M 'Moro this aria Ce nt to not p000iblo there not 

'drento rieor or to be ioec, tyitb n a1tortie unwr 

oupply po nomly iithir the ricero 

.4 dry hydrant riocro conetot of ocspt ' ptpoo ttbot 

.tor rioinG the full .hoi t of the buii4in . P Qvioton io 

do ot the roun floor ,iovo to eonnoot tho Gdorntocd faro 

f.Lrbtiwj puope of firo brier 4o to io&tnteXr gip  fto water 
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Into tho rigor r nd troza thoro it c n bo d'n at tho taifforcn 

t'looro or }ao to 'iaht the firo in tho bu dtzj. s c typo 

of hydrant orptor ghoul# be ixzotoUod only rt ora f Ito britjo4o 

03fl attOni itcdiataiy or tho to t1 trinod f iro fi .bttni  

rao o1 cuo promptly c t dto o « 

Par' tbo Inotall ition of dry typo  hydrent foUotina  

rointo aro to bo tnkon Into account. 

ID 

 

Pot tho floor aroo. of 10 000 o f . oaeb; oaa 
rioor ci ould bo i itt llod 

Dr t r oors ohou 3 4. bo to Lodi rat p2.aoo w fora 
it to ccotli vtciblo and t w0000ibio 

"Uoar to noroili 4 inchoo din, up a the hOLbt 
of 150 footcod 6 dt+a. for b UUdiu boi1ht of 
150 to 200 foot 

auit bio outlet or Z@ndin vnlo ire pro idol on 
o ro r floor of o building 

u oido tho b ildtt a autt bio Piro brjdo  
bro ahin oo icetar to to ho provioG (PI.9/A).  

.9 .2 'J f11AD? R, : 

of bydron u arc Onoz'Uy uoo& In bUildt ,O tbicb. to 

Coro tb n 200 foot btrh In tbio typo tho ricor or tho ptpoo 

a?C ali yo fillod with s for candor p cauro„ rhich to fod by 

tho put pin; cot, drawing Qatar from corporat a taI.n or 

difforont loyal tanks or r000tvoir. 
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in the ''i, a 9/s.  tc trptca . sot hydrant rloor tnotc-
11atIcn So Quoin. One vicar or nubor of rtoorc dopnnirz 

upon tho 'heiebt of bUaiva to porwrtontIy cts r o with et for 

anion pmarnro s .Ao noon c tho ttor le t &on off from the 

IIrnt itndin alvo, tho au"tOz do purp otarto and ouppl in,j 

+Miter. Thin onaur o that In thin oyotoi c doqu to in4 itrnedioti 

oupp1y of tartar at aU .ovo o of buildinG in uv ilab2o to 

f iCht o t f Ira. 

LtIo In the dry hydr to, fol1oinj pointo arc to bo 

Loon in to ocout for the inotalU tion of ►ot 	O  

ter t o floor aroa not oxoein 10,000 a.q.it. 
one rinor Ia to be proidod.. 

4 

 

The rinoro ohou .d nortzUi be of 60  eta. 

The riocro ahould bo ioca a : at uItabiO p1co or 
ina lobby appro c of ire oo 

The londtrvj alvoo nbc d be 00 dooian d that tho 
tot off øtatio prooz uro in the hone ohould not 
exceed 100 iba/ail.in 

Tach vat hydrant rigor ohoui4 be provided uttb tictor 
by to autoz tic 	Out of icb one tiiU acct 

z atandbp. To proY.fira4i a p 000 ro of at leant 
4i l#/c .In at the hi hoot outlet ouch p iP Okhould 
be rc toi at 500 Gctllcno pot ninuto 

'hors should be minor aup lly to the Prot riooro fran 
ttio dictinot c ourcoe 

Thorn obould ho fire bricado Inlet connection ttot 
on an oxtornal v3ll to food the each xator otora o 



7 

5.9. 	O3a ILL 

3ovi days tte 1ooe roolo cro lar1 't preferred to 

the portable or t obi1.o D itons 4 obOr particularly in, tmitt 

otoro r otructuro , They porio a contix uouo oupp11 o 	tec 
for fIZDt old firo ftthttsrj oa4 can oat .y b uoo by 

untr4noci prona. Th000 ', , of .how) ro to aro rocot ndod 

whoro to floor .roo to corn tbon 1000 a r4o. One wool to 

ou `i'tctont onOuh for each 500 oq oy4. of floor €roo. Th000 

ro,.,10 should 	 profribiy loc3tod near tho Quito or otc iro» 

cacc .andt*, . T2 o atndrd o o on reel to Wort by 3/4" in 

dta. vbio i to fittod tft 1/4" :O rlo. oz' cao hortdUna and 

cz c t  opo tton tho taw loth of /40 boao nboul not 

1^ L..0ro than 120 foot but tho rzt :at XOn h of ouch h000 can 

bn aipto 150 foot.This to of ,hoc ► to outta blo onc+ i to 

vi.tot n t t..o r or in : rooauro of tmtor upto WO Zb/oq.ft 

Auto atic o rinuloro aro uood to onttn ut h. oonttno" 

cant or control a `iar a at ito arU or ota °ota g  boforo It hao 

tarp to dovolop# in this ayoton vator to hood in tho form 

off' fountain joto, tbrouih to aprin1 er hands fittod to the 

r4o and opacod at xo ular intory a, tbro oat o protoctod 

b'didiwj. Th. ator oupp3.y kw to bo vary rolictU o and 

avail.nblo at all t coo, Tho30 oprtnk1ro are Connocto 
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th auto is iro alarms* a o firo oc uro tho oprin UUorn 

only in tho otfoctod gran pill autoticU start, and 

confino or control the fir+ , oporation of any one orintrir  

iil . nAuoG r n o1orn to sound,* uhich brie o firo ort.ioGuiohoro 

and too soon no tbo fire to o*ttnutotio tho water cy be 

obut ofd". Uct Uy tho w ter iocharo from the o rin lore 

to eufficiont to onttnjutoh + an ordinary fir but due to mfr 

obotructtou It ter trat#-r,  deco not fall on tho burnt. 

et rizai., fire will be hold under choohs till tho first at4 

bolta arriit o 

Picot and fcr000t tbin,j for the oportton at oprin l+ 

voter to that rotor oho ld be + 	io ' to all pats of 

buildinj u .tch to to be e proto+ ai, this xy be done tai 

dtfforont oleo of pipoo tiic a a ' be oucpondod from the 

ootUin or roof. enter to hold b cU in the pipoo Frith the 

fire ooc o, every oprinhior bond to fitted i h c uto•t o 

vnlvoo, opened at regular interctlo in the pips vork a Upon 

Iiro occur^o iitb the incronood to ipo turG beyond the 

prodotoroinod unit, the strut bo din, the valve to cl000d 

?nt1 eoli ypnou and ollotio tea or to rush throwj the open zilvO  

of oprinklcr hoado 



10.2 	' i a:' 3 1x a:u ) 
5.10.2.1 	SOLD n " 	r ': tt 

2bia to one of the old typos of oppinUU+ ro, in which 

to o ®trot to z oo out of throo pt0000 of cot&l oi..nod tooetb r 

by Mcnnn Of fl ibXo noldor. ?bio holds a gl aeo volvo in pool

tion. The ootnl pi0000 nro ooaXo4 In ouch n vay that of the 

000urr0n0o of fro, duo to tocronood teDporaturo oo-4 or to 

coftonod and strut fl le 	.rt, with thie the giao : relvo Open, 

aid the uator aorta ruohinC out (Ri . b/A ) 

5.10.2*2 THE UU# ""z 	".:,:  

fXicioncy of tho cprin%lor s aro ouorally otfoc od dc 

to to ntmvapberic oorro3ion. In Chia typo of oprin' for all 

duo pros ation have been tnkon, tioro tho aoldor which cocuz'oc 

the oy to tho boat oolloctor to nlaoot co np1otoly one looed by 

the total of thos o trio parto. horo to a tbin film applied to 

the thin odeo of the oo2 or. Thin of couroo d000t not affect 

the col ottivity of opri : er (1i .:o/ ). 

5.10.2.3 VIZ QtAR? ZOi1) JWLB "J i Jd R 

Thin to *no of the coot im rovod and advanced typo of  

oprintlor. In tbic tv;o the oporatin r oloront to , `rOo fro= 

corroo On. T. + ether t dvc nta,,o over the ooldoro4 typo is thort 

no limitation of ratin o 
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The t~. c , 	x' typo of o ii* lcro vioh aro 

vilely in uea ar'o to foiloui . 

(ri) ifs ORZ CL 'C" ?YI' QUART OIZ D Lf 	1t1KLER 

In thi.o typo of aprin ' lc r the Qtcrtotd bulb and i to 

f' illin are of a po anent and uno ninj nacre with the 

latoot a+iami 'X advance to counter the Como on effeoto. 

Prom the rc t inn of tornparat o (~.ablo 8) it can be *baerved 

that it covoro quito high ranoo • of to rr tutu uhioh COfCTf-tUJ 

encountered in inductria.i type of acct up (Li. i%), 

(b) Trir 	ia L T t. 'it' 	rizoz i.JLB J. i11A4, u 

Thin PrtictLlcr typo of oprin for i opociGUy daoiano 

to ,t it the intorioro, t 3 tth ploaein look* Zrn tbio pipework 

can be concealed above a falac coili (i• 1 bf o) . 

4oro p000ibilit , of condoriaa vapour dr .ppin from 

oprint.lor3 and pipe tort above and opoflhina the contonto bole 

thoro otdn call opr1W.1ero are load, for tho uca in a t cOo, 

ontranco halt, lobbioa and corridoro, for chop r indo a 4i plc 

araao etc. The otbor adv~antaCo to, it can be vory • cor oniont 

inotallod without zuoh aftootina the interior docoratton. The 

oprinUoro ; ivo effective uniform covore upto 12 foot fran 

t ho tiull 	[ e/. ) 
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.10. $PACI1 G AID PO XTi0? Ii f3 0? U 'RIOUVRO'` 

Ao per the recoondattono of the inouranco co1pn1co 

should be at loaot one oprinclor for over] 100 oft. of floor 

same. Tha doflootoro e ou d bo placed ouc* that tbo o ohou ld bc 

clear apace of $ 2 inoboo beiGer the 2cvoi of each deflector it 

a radtuo of 2 ft. frog oaoh op inklor. Therefore, in the otor 

goads oho ild not be kept ithio. 12 tncheo of the level of the 

dcfloctoro an above thee. : prinklore iuct not be placed ulthl 

2 ft. of coimno or 'basso. Care must be taken tttio placing the 

oprin .ler, oo that the dofloctoro are not ecru than 1 2 inc oo 

from nonfire reetottn; coiling and not more than 18 inchoo 

from fire proof coi .tn o. In a bb: tld ' rh+ re iUng is not 

fire rooiotin, , orftinIloro gust not be aero th3n 11 ft. oprt 

and the oprin lero ncaroot to the all auct not be earo than 

6 tt * from them. iJhoro co,tlinr or roofs arc conetruotod of 

approved fa 	oo1ottht atori lo, sprintloro ouot not be 

placed 12 2eot apart and not more tl n 6 fort apart from the 

5 # 10.4 C0UV0L SX lir ' 	.t ; . 

. oz' batter' control over eprinkloro, they are ; cnorclly 

divided into different aectiono in a Drotoctod butldtna, Thor 

may be oe coral ouch 	 cootiona of unito 
in ono building. 	Loch such inotal .ation will b ivo ito 

coperoto firo alarm and oat of contrlliwj vnlvo . In a . -r 



04 

Aroriaeo or b ldioij au oh d vioion Of oprthtUer have dofinita 

advnta oo, kith ton ouch tnatuUttono an outbreak of fir+ 

in any one 000tion ouli i volve only equipment in that oeatlor 

without cttoctinij the other rdno. At the time of an oxteflotor 

or alternations to the sprinkler eutpnto can be carried out 

without obuttt.oa iator fror the remintng inoto ationo. Also 

t1 a ce ro etion of control poi nto on the ontiro area cakoc 

local control easier and quicker than it would be if only one 

control valve bavo boon ct ployodo The other advantage is act 

cash itstollation ajv°o the alarm bolt it is 000ior to locate 

ao t nwo the actual fire occur. 

Those are ttro(l typos of upri klor oyototo 

4 (t) 	ho trot ayotoa 

(ii) The dry oyotocn 

(iii ? Ike alternate vot and dry ooton. 

U) tat eyoton to the one a hero the oprinUU.+or ptpoe 

are conot ntly o rgod with m i,o r under procouro. ' io oyotor 

io onployod when there io no poo3ibillty of `root or tr ootn, 

prir.loro on prat oyo.tano are normally fitted pondont below 

the uprthklor pipe rorI no eho i in the Pta. i o/r- 

(ii) al2ooe wboro the porsz)ibility of "root or treoth 

to tbcro, the dry typo o ' oyotoo to wood. In dry oyotCi all 
inotaflat on pipe work to charad with air at a aodorato 
L?OOoUre and the water to hold bnc)z by n dtffc rontial valve 
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which when a opriztk.lor opono and roloc ioo tho air in the 

ipso j, Uf to a i11owo uator to ontro the pipo luork 

(iii) PLacoo ttoro tore in poctbtiity of fz'oot onJ 

in winter thero ttitornato riot and dry L3yotoI in adopted whoa 

vintor cocoo the water frob all imam. itL iOn pt 	. no in 

drsined out and chcrod with, air odor proozuxe• 	►rin lord 

on dry ad aMor into oyotoo are orttnU7 fitted up tri ht above 

to pI-yo tOZ`k So oto to In i ie« 

5.10.5 AZRCUfLiL, P0U 	i  

U ator oupply for the caprinIlor eyt~tom Is one of the 

nzot ioport t con3idoration Sufficient inoznt of Uotor shoal . 

al yn be roadiiy avnilabio for the iratalinttone. tn3r cnpply 

which iy be Good but could not bd roiic3 under sU coriditiono 

can not be torrod &a good or offoctive for fire protection. 

For clainirj th1 	tu ro to of inouranco prooiu the 

inota .lc Lion obould hcivo tto indopontort motor oupplioc, one 

of tick oiot be c lizitod, y be froL pubUc otor ou p y or  
from oio ut0d motor rcoozvoa,. It to aloe mooccQry to tathtai.  

o►1irar rwinij pro oot o of water to 23 lb/OQL . in at the hi hos 

oprin for at all tits. 'or the lovoot *lose of nprinhlor the 

t ator pr000uro from the raonrvoir should not be loan then 5 lb/ 

in* at the hi ho8t opri i ior. 
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5.110. RIB 1 

Iiitboub inotaflotion of tho oprinklot oyateD la a 

job of opoctt 2 flood on ineor it to vory 000ontiAl for a doat nt 

to . nou. cono of tho tbu b men roax ding tbo ptp ai co and 

do raz 	longtb of dtatri ut on pLpo with  o rinhior head 

on ono o do or beth oidec of it* tabor of .eprinklor on any 

one floor# undividod by "tro boil and ouppptod t o h gtvon 

otoco of pipe o ouid. not •ozcood the oitoo no Gtvon in Taboo 

for ordint ry hazard occupancy. Ubon the piping arranomo t 

provido long ricoro or food ntnc an in reaao in pipe of oo 

o y be . noded to offeot friction lococo. 

{.r• .w 

There ohøuld bo ox o or torn rinor In cosh build me and 

cash coatio of buU4inj divided by 'ire uoflo. ..hero co i- 

tiono do ond, the eprinkloro in ndjoinin o or coctiono out off 

by fire trnllo, oy be fad froo a cyctc ricer in another 

acotlon of butldin. Eob o, stozn rioor £could be of out!Loio i 

otco to o pply o l oprin for on rioor of any one floor of on 

fire cocoon. 

LGO/~TIO.J QV RL ER 

?torn are four otandnrd Locatio o of the rtooro 

( ) control control food, (1) t;tdo control food(iii) Cor 

ml End food, (iv) Oldo on food. ?boom to Lions are cloarl 

luotro od in the P3,C, 11 
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Branch line for the opr .nk1or n vtom oho .d ordinarily 

be l kited to 6 oprtn' -tor. f7nt core than 14 branch linen 

should be allowed on eIt:her aide of cr*ao rain. 

5.11 	TiE D.ICI C89 R OJYOT 11 

Tho drenohnra aro coot affective thoti1ntIono for 

provantin the tranncinrion of tire throuh radiation tron 

the nocrb biIdinj. Thio to done by the dioc' . rrc of' to 

tbsnwjh the nOnzioo over the ortorni oponino of a 'b didin . 

?boom dtooLar; n no Zoo care s it od at nntt lb1a place and 

intorvole to the drencher vator pipe 3lno, he drencher pipe 

ynrk to fittod on the outoido of the bui Aire under the roof 

prn3ontion on the ttndo a and door ti, o /ntoz tic dre c oro 

are very much oir llr to the uartzoId T'b o ri rlor© and 

oporotoo individuallyon ooaa prinøiplo Xono auto tic 

drOT GbOrO arc vanauall7 operztod. It halo cpon nnncloo and 

whon operated valvoii rn opened to brinj than all Into opera- 

tion a .ultandouoly. It nboul - be noted that the atop valve 

of the d:rnnnhoro is to be placed at a prootnont poo tton thorn 

nccoan durin fire nbould not. be ebotruntod. 

5.12 	XRE RXXtG 	Ofl3 

Priory ain of fire p toction to to confine tiro to t 

oizl1oot pogo bla nroa of be building, to prevent the tiro 

oproad. nr 	.y the u ual co of of tire oproad are tbrowjb 

door rnayo, uindown, ventilataro ubinh connect room with c ch 
nt s,~n~r n ► thv nu `ih 	nn, 	wnvn find ntair'l:1.t o 3 and lift txofle 
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vhioh cor_noot difforont floor,- 	If firo roiiotin doom 

or obuttor3 are incta .iod of anob plc coo, tho firo can bo 

coofinod to to part of a building Find pro~ront further fire 

o proad s 

: oco of tho typical fire rooiottn doors are ao 

follovins a 

5.1 «! Aq.'OLJ:llD :.1R1 LOCK 3 

Tbaoo doom arc rido of threc or four layoro of 

t .ovoa3hty oc oonod tOnrjnd and aroovod ptno boards, trOatad 

uitb o opoc,tal pr000rvativo ajiaot dry rot. The boar3o are 

tactonad to othor ittb t U .o drivon fluobod and thou incaood 

in ttnroi otcal oboato docianod to øiudo air. The epoeial 

construction uttb 1airatod boards aioo anouroo that tho door 

till not tarp. Voin doprivod of air# tbo ioodon core as of 

burn and ova ovaa vhondooms have boon oz .. good to n fiorco flea 

for oavarral houro the side .e ooro ror.inod vary much rifloctod  

(ric. 'u-/A), 

cc: l c z :. FIRE 

h o typo Gf door io dovo o od to i;aot tho' nood for o 

door s ith tho oato bib firo roo is cwg.itioo ao tho 

circourod door but x oro ouitabio for tnntaflatton In d000rAtivo 

Ouz'roundtn. 2bo oompoo to door hao a collar core fortot 

from antyüar stool atrtp3 with cicbooto r3i11 board ftein on 
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both otdo a. o Coro in onQlowd In a c nnno3 ►000tion fro 

and tho Cutor cover of tho door .o of stool obooto Thio type 

of conotruotion aiuoo tho door tho noc000 y qualitioo of low 

I ost condcntt'vity and bib fire rociotane + . 128  

'iOOO doors Can be to din , 4nLJod or o13dtn to 

aM can be oo nod to clooc a ito n is iy if roqutrod. 

5 * 2 *2 *U L O14IU G SE CR 

?hto typo of fire rooiottng deere sro good for ncalinn 

portent internal o nods to prevent the a pro ad of fire. The 

Import advntao ID that it rcq tr a little opao for 

tnot1iAtton, t to can be inotaUod on stair tay, in oaU 

PUG 00 n:yo and in ouch piceoø Uhc ; laek of o pco ttko it 

d.tUicuit or ip000ibio tø orroct othor typo of fire roetatin 

►or r 

T. is typo of Piro roototin obtattoro arc buflt from 

tntorloctn stool latha forinj a curtain whiob cotlo around 

a otool b3rrol. Tho aurtt.tn oltd a in auidoo of c nnol o ott 

lot into tho aides of the opcntu and deep cnou to a1lo the 

curtain to op and atoraUy In the beat of a fire. Tbia typo a 

fire roolttn 3buttorc ez y be non utoatio in operation  but c 

be fitted pith a fuoib o link noebanto to 01000 n utto o 

a.utocattcrnUy t tb 6on ra ton of heat fvoa the fire outbroa.e 
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t. in yr ?ink"4Carl t IV r u I.nCRCT auc" uac:a 

6.1 	;a3 RZLAID TO PIIC BICAiC 

r orcmi y all iuit ntoroy bia idinjo are doe ed in 

accordance w th the firo oafoty buil4in codoe r which provideo 

a fair chance to every occupant 'to. escape in open air by their 

own unaided cfr'orto. cvovor,#  it Ic not poaaiblo to aeoicn  

buildinC 04 that under no circuQotaneco any person to trapped 

by fire. 'bio to not benauoo adouato and suit ble , roo utiona 

cannot be providozi but ,3ororoi1y boc uoo of buran failure to 

une and a intain th000 proo3wt:tono and to do the right thino 

in an omen on y. 

It to a coral duty ot a dooi ner, that right from the 

drcnsinc 'bonrc1 a a of he obould conoidor 000upAnto cc fety Prot 

fire. L1or oolvin the ; roblen ho time to toe care In u.nnlyo n 

the O0CU Af oh srzjcteriotic - * typo of conotruction in reIat4or 

to ooc po from Piro. 

Doo . lag and pianntn of oocopo routes, on be aub-

divided Into three case the firot, horizontal route, 'roc 

any point on a floor to a ataircaoo, the oocortd Ono to the 

nor cal route down to otairctoc and third io the horicontal rout 

from foot of the otntr oo to- the open air, away from tho 



buildtn&M4>,(' /A) . it lo hoiovor poociblo to otnpiify the 

otOGO of ooc po routoo. ' ho further z na yoic will oboi to 

' &&tent 1 rick catoacriuo. Pirot the araa in which tho 

PGrOOJ c3pin from tho firo, io at COO rick, boc uoc that, 

aroma iy be an unprotected coat, and second uhoro r iab is 

reduced to an accoptab10 .ntnu in ^ tie protected zone (Pig,* 

13 /6) • it ie therefore very 0000ntinl to have a clo r 

concept of protected and unprotoc t d arena and exit to r ho 

clear the acecptable route_ to raf ty. 

6i 	?ti  C1 GCY2 21Ii1O THE M3IO CL I) 1Z 	i Ci 

?or d inin,j the rcanc of firo cocape It ie ocaontial 

to otudy the occ~rpanoy cxiaractoricticc and occupanto capoity c 

a butidin8 r o a whole. It buiIdina is com rthonted or oub- . 

divided by fire rontot a ; cznotructton and It all opontn, a ,n 

oath ziubdivieioa ore fully protected uo to the caao nt dar 

of firo rcaictrnco of oubdtiioion tl on in that coo total 

ocatton fro a the building  is not nocounary when a fire broa 

out in a mu .ttatcroy building uhtcb to fullyy cot p rteozitcd than 

fire & ouXd not penetrate either horXgontt21 y or vertically to 

cd. accnt cotpr tmntc provided all ccrzuntc Ling opon n o are 

properly protected. At the outbreak of fire, occupanto in ouch 

coca can +cape through protected door ago of the coprtoont.  

Lt ouch situation tt. 000 rewonable to oonuca that at ornt, 

t:.o floor of oriLIn of fire„ the floor above and p000ibily t1•..at 
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boiou could be requirod to be ovacu to . In rny ocou, uuc o 

do ay not be n0000c ry, and buildina can to doei1nad in cicb 

a way that only a co rtment ihoro fire ocouro will only be 

effective and that alone ahould be ovacuatod. 2bo oi.11er the 

coparttcnt at r10 , the Creator to the chanco of confinia rho 

fire to ltwttcd a arn. ocont dovolov an t in roaoarcb into the 

probloao of ncoiw cove nt in big h buildino have Qbown that 

cond tiono can by virtue of nnoke novor-o t in vcr is l ohaft 

produce danjoroua con done for oocapirij fron the fire area 

It 3o p therefore, neceoor ry that in tall bu ..din e 

cz.capo route cn;acity cuot t c punted and dootnod to cator for 

a full evacuation t bcn the on ozvo cy ioao. 

6.3 Lili.i.1. ALP C.ICMri• F4 'U s3 

quick ovacuation and bw aatot r adoquato exit 

fciiitico and protocto 2 aocapo rcutoo are very ocoontial facto: 

to be c 4oidoz'od . Thorn chould be provUod to enable its oocu- 

,pnto to roach to the +yon op co or the atroot level without 

panic or confusion in aoo of fire. ►o o of the 000entia 

pothto *hick are very noc000v&ry for the dooii;n of exit and coca, 

routoo arc given 00 folio ri 	: 

.(1) faro tl2o ontiro floor to to be kept open and 

used for office, the travel diatanco frozi the farthoet point to 
any otaircaoe or horitontal ozit should not exceed 3O. 



(ii) Moro the floor area 10 to be divided into cuubfel 

the tr~.vo1 d iatonco froc they exit of each cubicle to an otairc 

or horizontal o it oboe 4 not ozceod 18 m. . 

(iii) Propor aiena indic3tin the way Ito eoci pe routee 

ehould bo provided proforc bly near floor level_ but in any caoo 

at a hoiijht not oxcooding 150 eca from the floor levol. The 

+exit of n abou1c be do3i6nod it Contras tin; coloura and obould 

be oioctricaily illwaincted. V ho circuit for Xiluintin the 

ozit of no obould be independent of other circaito. 

he Occupant of occ)i office ohould have available 
1 

to thorn an alternative 000 po route hootdos a direct accono to 

nor l oocapo routoc 

(v) Two enoloned otairci000 oboulci be provided on the 

oppo ito cndo of each floor. 

If, in provt4ina tto otairca000 ao indicated above the 

travol diotanco from the fart hoot point to the noaroot to r 

coo o cootie the opocified li+aito the nutbor of otoircaOoo 

should be in roanad to onouro that the travel diotanec "could 

not ozaood thorn U tto.  

(vi) The otairo oo onc3.ocuroa oho ld as far ao yootbi  

be on the oxtornnl 	.. of thy+ buildin. Lo otaircaoo ghoul t 

nrra ,+od around the lift o raft, unlco the art iro o! aft 10 

provided t,1th an onelcaure of 4 hour .fire rootot-ineo, . 
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In cont fly located a tairc aoa not directly connoctea 

frith the at oap oro, a pooitivc prooznire ohou..d be aintrtnod 

in tho onei zt roa by an o1octrtcally opor tod lover, so that t 

dircetton of floit of tho air would i1unyo be awi from the  

0tcircaao 

An at loc1 a her in recorxonded botvoon the lobby 

and the teirc o. 	The nirloch c1miibor ohuld be provided 

with arzno rata for eztractinG o oLe that any acc tmUuto in 

It and should be,  fitted with oolf olooin door. 

The door of the air lock chamber and the otaircauo 

shod open in the direction of eo. 

rho mochntom for procoarleing the otaixeseo eboft  

cbold be a to etc and should be oo crrnod th-t it would 

be c unt d by op r tion of t o fire al rm we rthor/oprinklor 

the taunt ton. 

6.4 EflrJAL ViR CAr 

sic, of pour , is an old practice to pr ido an 

cztornal iron spiral ctaircaoo for fire ooc po 	oat of the 

tt o th000 ptaricc+000 arc the rocult of after th uCht • k hoot 

of jjca000 arc not ae eafo to use in an oeoreonoy no intcrn:ii 

otatro • Thcy en bosom zoro ha rdou in wet weather 1and it 

not uoU 1t, htod at niijht time it may ratio the problem Qorc 

complicated* it a3.00 oroaltoo  en aoothotteal dadvintvto to 
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tho buiidinr but tho dot, ®ro czin 3to teem roaonab1y 

attrt ctive# orchitooturrii foturo, o othor dio .dvvnt a off` 

oron aztor n i stairc33o to o.snaa they aro zpocod to voathor 

their rocooacary zmiuton3noo y provo coQtly. 

'tc tt t on ho aGood fare Osacapo codw in the a ti-

otoroy atructuroc no it till ai1oti factor end enter rovor nt 

than otc ircz.oe , If It to bit 2otnchod from tho buildtnt , it 

,it ,iU hwc ieeo prabie s of ocoko durinij fire* The rawpa ohould 

be pro rx4od with not more than I ;B gradient, and choulti Irnvo 

non'oli ory t1OOriDc# Lt OhQ~3id havo land raUo ate. like that 

O otair CzoO3. 

Generally the rn 	are no6loctod by the dent nor-, 

b cz uoo It occ ptao bi. OT apace for conotruction and in nulti.- 

otortly etructurco ovary inch of apace is very costly ono comot-

dorod oerioualy 

696 Tr 	g[ 

The :ixttun dit tcanco naccooary for people to travel 

from the farthOct point to reach the open air obould be do on-~ 

dent on folloitnG eonetdorattono 

U) typo of occ~z . nncy aria firo rink of the itortal 

deoixi and cone coon of the buiU6ine, in, pprti 

cular whether fire and emoko could cproad ready from storcy t 
r.+#V. 
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Uti.) tho tyo of occu ►Cto to the bfldtn, are they.  

yo , old*  i tttoo  itch* 

(iv) 	ni.tu a nuibor of pooplo lltia3y to be prcoo t 

cAnd 	(v) how wo l tho pooplo In the buildin know the 

O3cO route. 

In coo the entire lattabLo floor op co to undtvtded, 

tho tr vol d.io t t race from the f arthoot 90 tnt to tbo noroet  
itatroAoo o11 not azeood 30 r otoro66  0 

In cane the lottablo floor c JOco to divided by a room 

tho trvol diotnnco frog ortt of the roam to the nor root of tr 

eo.c obill not ozccood. IS otor66. 

6.7 	 nrE 

L1 the £c cto o rcic od to than doer of to no of oaca 

aro intended to eake it poo tblo to evcuto the buildingto 

min mu po aiblo tine The potiod eø iderod advio&,le fry 2. 

unito for co Plato eouctton of +tore;'. This taco to 

related to typo of oceu mmcy *. conetruction end fire riolx„ 

or the n ltiotoroy butldi with co aidornblo heit, it is 

ad rto blo to 4o fire - i ht coop rtEiont a eta to allow eva cu--

tion of just the floor lmodlat 1 affected by fire. It may 

not be nocooaary to evacuate the building conp1etô1r within 

i opocU ted tooµ 
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6.8 	acu' 1 9 1?.) o LD 2 MID C C TY 

'the study of crowd iovoiont and obstruction in exit Is 

a oubjoct of coneidorablo co Cplozity, It to at t t eoccpe rout 

peroan cad' find their opood rootrioted, unicea a4oqua o oidtb 

t.O provided. The tici+ principle Of all Ooo+ 1O- u o p :stn 

tuat be oucb as to allow ovor one, to travel olonC and don 11 

without rich of OvorcrOv4iur or delay. On tho way to the final 

oz.tt no point of the escape route should dicinioh in width co c 

to Toro t 1xttlo roc. 

' In theory a oin to unit paoaaco war 533 = (21 incboa 

wide would be able to discharge a a nglo fib of 100 people In 

Li rinutoo but such a width to not a000ptblo in practice ' an ar 

obotruction however small cn ho fatal. The iniauo width whit 

to acceptable is Ikon .ao 0.762 (2'-6") to provide a dtochaie 

rate of 400 peroono in 2* ttnutco. Par more tthn 100 op e 

two unito are necOoeary i.e. I motor ( t .3 ') and above this uJO 

each additional 150 mm of t idth say be provided for additional 

30 percono hog. 'horn to a large number of peroono involved 

Cato theory may not function cfti iontly. A oc ;lo of ox it to 

ova anted on the baotc3 of accumulated ozporionco which. 

roco endo one exit for ovary r 300 to 350 p roono and thin 

approach ray be noceoocry irro#poctivo of each ono'a actual 

dicchirCe capacity"'7. 



6.9 xc '. ADD £ o M TO X1MID EOC: 'E 

on a xuttiotoroy building c3tchoo tire, the o ead 

of Piro an . u o oroatoo panic and confusion In the occ up nta. 

It wi l bo of a very little q41UO to provido sufficient exit, 

nttozdin oacoo to a1outo rcano of oocpo, If they are not 

i oaia ely located by the per ono in an eerney, it la x 

tLorefore, vary 0000ntia1 to enoure that a person any whoro 

on the aztiouiar floor of the buUdtn ohould be quickly 

atwo that i1ijch direction be ac to take for oofe , 

n?.4, : nl'lr or 	3 i a: 	 X?' a noo ohould be pineod above 

or oboe to the openinna of cuch kind. The exit oino ohoui.d 

by do i nod in contraotin cobouro and ohould 	bectr1cally 

tuinoted, vith an independent cicetriccil circuit. 

Jbon natural iitbt io inaieuato in t O eoca o r0ut03 c 

muliiatorcy otructuro cufficiont artificial lthtin o oul1 be 

provided # coo that the ccc panto are able to coo their way out 

cutely. Caro . uat be taken to ill ura.i to , corridoro, etatr 

caeca and any other ocpo route,, includin any oo a o rotteo. 

In abacace of dayli,;ht the electric arraracronto obould be 

intat .00 althroub the pportion of f'irQ oxt ng iohr en . In  

a buUdint if tt orc In an o ord ncy lighti..ni syotcc io in 

aOüitlon to the normal iighti~, it should preferably be the 

automatic ayotc to otnrt autoaatica .ly upon the failure of 

norril olectric l euppl,Y duo to tire. T oso .; yhts oho old 
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pretorably bwo tndoprithrit circuit or atandb r power oupp2y  
for ouz;h +dtocol oil gonor for 

6.10 L VACWi? IGI -3Y "AMU ..'ASS ".'UI" O. 

h Prcncb tccbitcin tmo invontod a u4iqno oyotci for 

ovacuntion of poops a ho are trippad in the up, r !Iooro of a 

burnirtS bui dti ; z A lonzj""auvr u 1ii c +bubo of cynthot o 

r toric I, opproxitutoly the c it th of a humn body to tdo. 

Thio tube to antod from, a utaranij total hoop c ttac od to the 

buii4tne and can be lovoro6 to tIo around ricer the outatdo. 

In caco of fire, trapped por ono can uauu t solvev foot 

'trot into the tube and u .idu down. `heir dueco e oad "by 

the ti ht .,y fitted eatorii bug in tIoir body. flazicut rate 

of fall to tvo motors per oocond. Thio a; o or can oacuate upl 

35 peroono a ninuto, rogardloou cf their stzo and wo bt . 

The drop can be controlled by puo it elbo so Outvard a aiu t 

the tabu. 
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Tho rain abjactivo of firo oafo dooi, n and conatructior 

o.f caultiot+ roy otruoturo In to provido roAnonablo and adequate 

3AtOty from the h ., rdo of fire. Tbia Lb On,o of the vary 

iiportant functions that o buildin , ao a iholo turn to porforco 

it to therefore nocoos ry to cnintain tbo balance botuoon tho 

variouo and often conflicting functional aepocto 

It in n000soary to oxamino the baoic functions of a 

butldtr and €goo how they may aooiot, detract or pocoibly 

conflict ultb fire cafoty and food f.iro plannin. In any 

l.tintoroy a ruct,uro ckrnin.. a conflict of intarontn botetoon 

financi , aootbotical and technical with fire .oafoty function 

arioeo booauoo it providoo no apparent financial, ao3thetic or 

a pity return for the monoy azpondo . hi tonde to reduce 

nfoty aoaouro to the inizum lovol ouffictent to moot iitb. 

the lonl obli, ationo. Thin to unfortunate but true and only 

by full underatcndine of the fundar octal. behaviour of fire and 

the ceanuroo to control It + n hole dooicnoro and macro that 

the butldin to cafe and confortnblo place to live in* 

On the ba3io of hlo otudy of tho oubjoot author iaa 



attooptod to brine out the doe in parotero for var-iouo tune-

ttonal nests of muittotoroy atructuroc, which may be usofu1 

for the dooiLnoro in rooriontinjj the fire ouf0ty teauuroo in 

their daoi,3n i 

7.2 OOC&ACT  

Cnly tboca occu nc eo whichtnvolvco pioately 

the race combustible contents and aic3tlar firs hgar4o cbc rac- 

toriUtic 	alaooified in the o o occup,ncyrroup.r If any 

attotWt to ...de to ad just teproper grouptr of occupancieo t 

fundaontnI purp000 of th classification to defeatod.. 

If a dcoi nor trice to Croup to occupancy of ui4o y 

difforeact tire baird, , OUP relation which provide hi ,h 

do roo of fire protection  ado uata for more 1mardooue oa upanc 

vill per aiiaa buUd r) coot of the ocoupncy of loaeor hrd.  
Thus buildinj coot will be unduoly inareaood,'urther a oro 

t rpe of conotruction and uoo of i teriol ouitab .o for looser 

hazard occupancy idil be rbotrictod by r oro b . rdoouo 

occupancy.. 

Therefore under no cirauratancoe ba rdcou occupunoioc 

be mixed with roetdantial educational, oftioc or bual400Q 

Occu :enciOe 

1:o ba rdouu occupancy ohould be provided in any 

auitiotoroy otructura. 



TO Q; li:n piici 

In oultiotoroy ctructuro; adouato open apace on all 

oidoa are vary oeoontial for the fo11osina f ctienQ 3 

(a) L'or circulation of frooh air which to very 
oaconttal for ho ith and hy1 ine of the ocoupanto 

(b) For parking of acootero, caro and other vobicloc 
brou1it by the occup to and vieitora to the 
building. Thin itil a1oo onouro, no ob3tructiOn 
to the fire oorvtco in coo Piro oceurc . 

(a) Per s oay evacuation of the pooplo. trithout an 
t "fic biocIi. ;; or obstruction to fire bridac o. 
Por thie location of exit obotild be proponly 
cone idorod 

4) Per onablin3 the fire appliance to approach fron 
till aide of tho buildin without any obstruction 
in the operation* 

4ocordit to r roviood rule for fire protection and 

fire fihtintj requirononto for h.ich n ,ec buildiw" Appon+ iz i) 

of Oroator floobay Corporation 4# the roquircoon a for the *pan 

o coo are moro practicable. Tho open Q co rule of olht 

£ unici l corporation ou&cot to the c . of open apace ao S+)# 

on front, 20' on r .n tnd 15' on cido5 ' oht h for the fire 

antoty point of viaz lie not ouffici®nt for the accoem of heavy 

fire fiahtin appliancoo. i horoforo author foals that the opo~ 

o cO prOicribo4 by oabay Corporation io zioro pr ctical* 



it jr®ccriboo that for butldin o of height upto 30 

cotorn, at loct ct tiro aidoc of the buildinijmoot have courtyordc 

of riu.thu t tidth of 9.20 m. Lrhilo the other ttio oie oo oball hay 

courtycardo of r nimum 6.10 m In width. In cove of avorn in 

of *idtb 9.20 m# 6,10 m p' 11 a. aaa be m int od fro from 

car r1 :in. . The o.tnlaumwidths of the aforoa id courtyardo ah 

be clear of any otructu.re and also of projection auoh ate ct m j ja; 

-nd baloonico, to a height of not logo than 4 to .frog around 

•l o1. 

POr bui dtniju of height abovo 30 matron in a+Jditiou to 

the rtnimua open opo required for hoi6bta of 100 feet them 

n ail be minimum open apace at the rate of 1 foot for cvo 5 f 

or fraction hereof for hoi to above 100 ft oubjaat to cax. of 

50 tV~ 

The tire protection Tula Furth, r ou8 eet that the. 

court arde must be bard of .rfauo4 co oe to take the load of firs 

on tno (about 12,000 

In c ec if a buildin whorc the depth oxooedo the 

frouta j o by I (-Z or u ore the aide Courtyarc.0 aloe tho depth u. 

be at loact 9.20 m in zidtb. 

Author fools-, ubilo dooianin8 the open o oe for the 

oultif3toroy butldin3 thoao pro otora t7i11 help in productnij  

care fire cafo dootj3n. 

0 



7.4e~tCTC CV 0;' 0. Z.* 1 	IN Ex1 EmmAL ALL3 

Protootton of t ;.il oponinno l.o an important fire  

oafoty fcaturo that otton i ;ivon loco attention in bui1din  

codoo then it d000rvoo.. Requi.rocont ► in bui1din coda for 

orterior wall conotruction h wo boon for o 	tifiab. o for tho 

oovOrity of fire to ihtcb thoy arc iitzcly to be ozp000d 

In ao4ern buiidia o a largo poroonta a of the toll 

ourfaco io , onoraily . do up of winr ovo which if not of to 

fire rooiotivo typo (panon . of tiro Claoo cot in otool frnto) 

will permit ready a00000 of fire to the contonto of the 

buiidina when tbo outoido of the building to ozposod to boat 

froc an adjacent tire, irroopooivo of whothor tho wall itoolf 

is of firo:-ro lotivo conotruction of Ito doaroo of firo 

reointnnco 

Accordir to fire rocordo of Lore n. co .trios, the 

fire '1 rouchero" 800 co to , rovido the moot offoctivo uiudov 

protection folloiod roopoctivol; by fire rociotivo crind*uo 

hvtng oteol fraraoo and niro glad ► and by otool o uttora. 

.Analyoie of oxpoeurc of firo 'brio out that for protection 

a root the covoro ox,poouro a conbi ration of two or more 

protective eoaOUroo are noc000cry. 

floovor, it ire otsn4ard itldtzz;; Code krc otico to 

opacity only one required OpoDio$ protective0 The moot co on 



typo of rotoctivo adoptod for vindou oponiwjo to that affordod 

by wire Glooa in otoo3. franoo. 

7.4.1 B`IWDW Z XcZ U? 

I o~ orn bu ldin C+ that havo onciooin i a1lowithout 

v tnc.ai opoatn a, mounds to bo vory oafo againot 0t,p..ouro hctzar4 

but thio :ay croato aoriouo fire hazard to tho l voo of the 

occu ato no wall ao difficult probloco for fire fi, btora. 

Such bnU4tnjo pr000nt a .probloo to life oaSoty from 

000ral stand pointo. The li; htin oyatoi in a butldinCcan an 

uoU y doco fail 4urtnt a firo and vbon occurring in wtndo lot 

building the unlightod interior fnorcacoo tho bacor4 duo, to 

coriono panic onot the Occupanto. Further corn in a utndoc 

leas 'bu.Udin s the r°oaoval of oa o10 durtn an after firo 

thtch uoually Coco out through window oponingo prr000nto and 

add to the problem and hard, , both to firoaan t n.1 000u; ato. 

It to truo that . i indo r3 000 bui-ldtn L vo air conditioning  

cyotor but ax o o and Sao are likely to oproad through the 

bui34ing unl000 an ozhwiot oyotom to ppovidod. 

7,5 ARCH AUD €I GH L ITA9 ZO 

The limitation of aroa and boiebt of buildt n of 

tiffcrout typea of conotruetton and occupancy ciaoo to achiovo 

by opcifytnij It in torcno of F*A`k . which of all take into 

account the variouo aepocto that eovorn in opoetZjrt . V.A.f.  . 



no C von boiot ' S 

(a) Occupancy claco 

(b) Typo of Conotruction 

(o) :;icIth of the ,l3troot fronttn, the 'buildi 
and traffic load. 

(d) Dcnoity and locality horo the buildifl3 to 
pro :oocd . 

(0) Aarhing faciiitioo 

(f) Local fire fi htine facilitioo,  

Purely f rm the fire eafoty w10  to aziur height 

Of buildin;  :ob uld be preferably be -root.ziotod co zoo to be 

:.itbLn the o '.fdot vo ranco of the tollot ladder available with 

local fire ce. rice. if thin to not done, then built in oatcty 

zonouroo wuot to Incorporated in the building dooi, n to onouro 

upoody and eafe ovac.• Lion of the ' uiIr tnj3, and at the tiro of 

the 000urro ,oa of ttrc # fc►ctlitioo for effective tiro ti ttn 

for the TWO oerv°ico men. 

7.6 PI CU AbD CI CU A T IO WITHIN TIU; BUZLDI 

space and circulation within a multiotorey building to 

no loon nportunt tt-;o•n open space around it. largo arcac aut 

cubic eapcitioa at rink can be oo planned and conotructod that 

life rink can be reduced to an acceptable lovol. ego hazard 

on the othor hard to directly related to the potent .al sroao 

at rick. In other uordo .ardor the opaco, the greater the 



Ijitoly Piro loan in *moo thon fire 000uro. For ouch r.tokc 

no in coc o,rcinl, opaco bott,00n diopiny area obould be outficior 

provided for cr~n ra 'o *ihich cui t be free from obtruetiona not 

only from the paaoa.: o of poroono in a or ;ency but nloo for fire 

f h' oro. }1oiht of the room to anot or factor rLicb must not, 

be overlooked. The effectivo roaponao time of active Piro 

fighting conourclo, such acs fire detection ola o, oprir lord 

etc. + bange in roi ion. to the height, of the floor horo  

th000 dotcee arc installed. 

in the tcultiotorey of tcturo ovOry oquaro foot of floor 

apace to highly valued. From the financial Point of view circuiz 

Lion opacea, corridoro and Piro escape etairesoco are foaturco 

hiob vory ofton above no ,profit to the bu ldin . oonor, floo,o 

s ut tciont .nano of coonpo and onto a0000o- for the fire ftgb ort 

r not be provided, irreo etwo of .how inconvcmiont and how 

rarely unod. 

'bozo obould 'bo full and conprohorloivo undorot din of 

the frdaontal Inoue invol d If conoido -rod early onouub in 

the rlannin o aaa, it will eliminate ozc000tvo and wooto ul 

circulation apace which ttill rake buildi.x both functional and 

Oconorlioc~l . 

7.8 ►T .T IC 1A.` VE TORAO V1Nr3 

ator to the cho? po- tit and quickaet nodiu of fire 

ortinutohtont thore it can be uovd. Tho ford, it shouldd 



S 

aluayo be readily av€~ilablo. It or n!.ot be use cucth relied on 

the municipal n.nt coo ' ch as an tho uater etort; o tarka which 

io provided for tightin fire. ►;'ator r000xivoo in th000 tanko 

are excluoivo3.y uood, only for fighting .tire. 

atntic tutor otoruao tank+ tire Provided on the ground 

lovo . The c3prioity of etatic ator otoro o tank 0).31. be as 

fol.owi 56. 

U) Per rotiidonttai uparttcnto 	50,000 l..itroo 

(ii) or oor oroial buildings = 1,00,000 litroo 

To provo t cttirtion of t ator in the 8ta Uc t,utor 

otoracje tank and the do ost o :oupply tanimhali be connected to 

the tank of fire fiehtin6 otorc.go tom' h a ' 	lo vuul.. 

The otatto tor' ctoraZo tank o .. be provided with 

fire brigade oo.11octinj breaching with 4 ffec. # 3 c dim. 

inotntanoouc to i l.oto orrtingod in a valve box at a 

C . itab o point at a stroot loyal and connected to the atatic 

to.nk by a ouitablo aimed pipe not boo than 15 ear dia. to 

diotbarrgo tinter Into the tank uhon required at a rate of 2250 

litrroo per otnutc57 

7.9 U1T1R tYDR 5 * t'E? RE 3  

In Dult.iutoroy building of noro than 25 motor height 

ator otored at ;round level cnnQt ho effoctivoly utilicoa for 

Piro fighting, therefore in tailor otructurco water zoning of t 



M 

reoorvoiro aro done and hydrants in tailed at each floor on 

QaincI runninC down from the otora o tanko 

ror inDtnhla.tion requirements of wet rinorc author I a a 

dcnit thono aopocto at Croator dot .ilo in chapter 5.9.2 which 

z y b6 roforrod. do cvo', table 14o. — also gives the numbor 

of the at€andard roquiromonto for fire fightingpurpose in somo 

of tho occuj ancino. 

7110 ;JATJRiN!LTt3fl 3Y3' £~7 

In ' build ,ngs whore very important documents are stored, 

or uhoro articles of groat importance aro kept the sprinkler 

system is much deoira le. At other place it is boat loft to tf 

doocr. otion of the owner* In buildings o.f hazardous occupancy 

hoover these unito- are to be made obliatory# not only from 

the point of view of safety of the building itself but also of 

tho surrounding property. Although they are costly to instal 

but provides reliable protection to -buildings as such In 

national BuildingCode, oxit requirements is roducod by about 

5a if the sprinkler egotorn is ado ptod in any mult otoroy 

building. 

The special installation roquiromento for sprinkler 

systems include 

1) at least I fire department oonnoetion on each 
frontage 
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(ii) c motor alarti valvo control for aU wator 
oupplioa other than firo de rtoont cannoctiono 

(iii) Opoc al fire roclfattnCw lla betwoon protected 
cacao and unprc tooted arena; and 

(1v) 3loptn i,aSerprcof tloore iitb drains to carry 
away the waato tatty. 

Than ,rctvity tirka arc ucod u th sprinkler eyotow iho 

chow .4 ror orvo at loaot 5000 gallons for this pure -.00 and in 

any caoo onaw to Oporto 25 per corn of sprinkler hoado for 

about 20 ninutoe. io in caao of of tnd pipe arid born eyetom t. 

,Biwa the fire com;ny a chance to arrivo and take ox. 

Per other triotallation dotai o and dociGn aopectc picas 

rotor captor (5 10). 

7.11 4T , '1CL J tUDOTAIf ,M ; E: CU) UfE. 

3tairca000 in aulttotoroy ctructuroo are moot vital 

part of the buildinij for evacuation in osco of fire it io 

therefore moot Important to doat n it seat ante, for at loot 

to firo rooiotc nco of 2 hrz foUottn paremotora arili be 

u,3otul for Chic purp00060. 

(1) All otaircaaoo obrill bo bf onclocod type throug au 

their hO b and a ll be fire ro; tat aneo of not 2oaa than 

tt o hauro. 



lie 

i1) i ac000 to .resin ,o tair coos abaU be Gainod 

throw3b at loaot halt an hour fire rcctotinij offing. door plaood 

In the oncl000d ualln of the stair caoo. Tho til1in type door 

Q aon in the direction of the OoC3 o. 

(iit) 'boro obould be no alxBinc or Claw o brio b3 in 

any internal onclootn wall of a otnirc eo. 

(.iv) "ho ctair+aoo o ,all td hate at around level an4 

any o airoaoo to a b tour ont oball be entered fro a the open 

a pace 0 

Cv) The a *olootn walla of atotrc~ oe o a3 , be of 

brick or .C.C.  conotruction having ire raeiota.noo of not 

leso than two hours. 

(vi) . o oncl000d otaircaco shall be on a n ortorzml 

wall of the buildi,nn and obS.0 . be ventilated to at oophare 

at each landintj. fo €tmronss oh ail be a r a nd around the 

lift oft, 

(vii) If the otairoaoo to in the coax-=o of the,.. 

bui1c1in and can iot be ventilated at each landin, a poottivo 

proocuro at 5 +n 	•y an electrically o :ereted blower ohall 

to Laintm nod. The ochanic shall also h vo facilities to be 

ororatod manually. 
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7.12AM , ZI 444 MO .PT CGLOJ4 TZ 61 . r. 

(i) ' bo walla onclooing lift obaft ebnil havo a ftrc 

ro i©t.anoo of not loan than two houro. 

(ii) Land in ; 400ra of lift of cloouroo c ll o en it 

t o vo tilato+I lobby or proasurlood corridor and s ill have 

fire rooistwncG not boo than one hour.  

(iii) Lift cr dooro shall. havo Piro rooiatanco 

of I hour. 

( Lv) It the lift chaft and lilt lobby € are in the core 

of tho buildings  a pos ittvo proeoure of 5 	w., . and not boo 

than 2.5 tea. u.g. and not core than 3 cm. ii. in the lift shag 

and lift lobby voopor by an cloctrica i; oporatod blower sal1 

be caintairiod. The aocbanioc mall aloe have factlittoo to 

o e ato ranu tai ly . 

7.13 J .`_xi2ViCL DUCT 3 

Corvico ducto oh .l be oncb000 1 by i aUo h&.vin a fire 

ro. L,t nco of not boas tkbxn to bourn, Doom r for inopcction or 

r ccoca h►ha l t l o have tire re ola Lance. not boo than two hoar ' 

Hopporo to rof oe cbutos thall be . situated in vo l 

ventilated poottiono and the chutoa - oL:all be continued upwards 

with an outlet above roof lovel and r'it a an enclosure wall of 
non—combuo'ttbla aatorial with firs roolotanco not loco than 
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two bout, The boppern alall not be loc tod within the 
e tairc ioo er clout ro . 

Ro 'uoc chutoe air conditioning chafto end all ae ice 
ducts abnil not have any ope to P in the otairctoo rrvl .s62  

7.14 AIR CfDI10111063  

( ) For air eonditioini any + ultiotoroy bu lding 

there &hould be se .rate sir "conditioning eystem for each floor 

The frooh and return air duct for every floor ahou.id be 

distinct and eoaratc and in no way into oonnoctod uith ductin 

of any other floor, 

Cu) 3tnirca000, lob ioo carr dor'e, lift lobbto t and 
other ecopo routoo could not be uood an return air paooaVo. 

In the z'oidentia1 burildine® it to do trab..le that oath flat 

chouid. have Ito indoøndent air condittunina oyetec . 

(iii) AU ducto ohould be conctructod of otai oboot 

or of or nor combuotibia mtorjl tthich will wit otand the fire 

for not loan than 2 bouro 

(tv) riboro over the duct paooco through opening in a 

tall or floor the rococo botvcon it and the w U floor otaould b 

ocalod by a Piro rooiotin atertl. 

Cv) Autoutic fire damporo otiou d to inotaf od at 

inters odiato sta en for ieo1 tin!, ocotiano of duotin t bon ito 
Icnth oxcoodo 25 n on any one floor. 



(vi) 'ho air Imrid1in unit roco shall not bo u3a1 for 
etoraije of any aaabuotib10 t teriala. 

(vii) 4uto'.atio fire daa sro cIziU bo no arced no t 

,loan by ;:ravitr in tho direction of the air mpvor nt and to 

ro In ti ;htiy cl000d upon operation of a o ioko doteotor/i'iro 

Alarm. 

7.15 	P1V1::#i al1 Ex'. 1 OUI3 11,4 2 ilav2ar'T3 

Piroti»Ai4 Piro oxtinguioblrig oquipcont providoo a ready 

and offoctivo meano of attachinG and oxttnuic3hing fire it it i 

retested before it atart oproading. Eocaioo fttoso o juip onto 

flow not cuito in the eurroundi $ architect may be tomptod to 

bido ;uch oquir- rc t from i . oc.iato visibility, but such an c ct 

will dofacit tics purpoco of firot aid fire oquip ent on the 

contrary tboao aquipvaanto obould bo randy i ediately to catch 

atraction and nhould be ea 11y accoociblo. The ultiirto 

vittinj_, of the applionco nuot be oloaoly linked with ca to of 

Cuc.pe Taoility. Thoraforo appliance a)ould be placed o that 

cafe retreat is poaotble. 

7*16 c 1 t  

in Order to motir-ato the fire ncar4 of buildir 

zatoria1a, tooto corroopondinij to combuntibi. t .ty, flQtability 

and tla c aproad have boon devolopod by varioue fire rrocarab 

lubo.ratoriea. :hone rotfn~;o are decidod in tort of the tin2e . 



It indicztoo that the building atorial can withstand fire or 

rootot t itbout lox3inC ito phyoical gI4l►G.YiticFJ i 	ho 	R Vr 

rnttn for any material ie , ouora ly 6 biro and minim r-

oiooi'blo to 1/2 hr. Thin inf is tco tho capacity of fire 

rooiotanoo of teat citorial. 

Any construction material opeelfied by the doaignor fo3 

zuJ tietoroy..d buildtn o ehouid kiavc a minimum fire reaiotance 

rocuirod for that type of conotruction and occupancy. 

The o mien requirement+ of fire rooiatance of oonot rut 

Lion zatorals ohould be providod in conoideration of the fact 

that in certain circuwetancoo fire in a multistorey building tz 

continue to burn for a lonjer time and that the atructural  

tocboro of the buLldir , ohould not diointograte during that 

period or at least till all occupanto of the building, have beer 

safely c acuato4 and fire aorvicoo have had a fair chance of 

ort ins uiohin the fire. 

In t atioanal building Crete Tart IV the clao,ification of 

the type of otrueturo in done on the baoto of faro roriir Lance c 

tIo otructuro63. 

Typo I $iii 4 hro fire roal0tx3icc 

Typo 2 ns 3 lino fire roototanco 

Typo 3 ho 2 bra fire re8iotnnco 

and Type 4 hac t hr fire roots tcnoo 



In tho D .ti torey buildi is there arc numerous iI2in ; 

components which has thoir diftorrit fire rooif3tance ratin ,e 

depondit upon the opecUtea ion of their co ipoattion and qunli  

of ot rterialo. 'here fire rooiot neo are illustrated in the 

Table 	.lr,i/i1,ir4ik-. Therie table3 may help the dooigner in 

i.tnderetandinj the rt ht fire r iotiri, qu .lititie of trt1e 

to be a od in the builAjn . 

'7.17 1EVODTO I VII' fl PIf2 RZ.3 3TIM UALI Y 
O 01.4180 I T fZAL 

The p rforroTCO of i ny cunbuot ble btldij z terit. o 

in fire c n be iizprovoU by the use of flame rota de t treatment 

ikuaUy this conroiet of either surface coatin or the incorpera 

tine of oharnicr10 1x the a aunt ire of the atorial r hich 

inhibit i nition and o buotlon. 

Uben atoriala ore coed i . i e bui ,din in rnoonably 

dry and con3tant tepOrAtu.ro conditions, fZstzo retardant 

treatment nro likely to rein effoctivr for long period. O 

the other hand then imtoriale are used eztornall they. are 

ezpoaod to wide rawje of temperature and humidity and ounllrht 

AU hero factors c i have an a preci bio effect on the uaofzl 

life of ctarial . 
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2.23 

+fan stract ~.c~n and ate riels* 	in imam dim si of concrete 	ant 
Ito p rovide fire restta,ee in hr. i.err 
Xfness of the eel* are a osedb 

concretet 
Without plaster 

b) Vith concrete or gpin plaster 2.8 
2.3 an In (fir') thick or hfight 	t) 
mesh r rii fb rc 	t. 

`ts 
 

With ve is lite/gyp sam 
plaster 13 arm (")  

light sit, sggreg to aøflcrt. 

Sod 250 O 150 
12 10 a 6  

225 150 150 i 
9 6 6 6 

2)0 O00 
228 200 150 15  

in, dimension  dimEnsion 	ere the eon.. is lxi 
tø fire resisting vail or is emdde 
thst the psr to structurally edeque 

pport th a load i.e. expo ed on one 
r'co only. 

380 100 100 75 75 
7 4 

curcs. G.. Lgdn ThQttEø ' ftre safety in %ztldtngs page. 64) 

A ve tables indicate that for fire re!4stmec or any stmetur4. 
Lemont$, there, rectficsti , soe iof and proteetive corer are re"ia~tii 

their fire re8t$t ce rating. Bigør the section of structural elem 
c thicker the protective c +rer higher viii be the fire resistnce piers 

These tables may be ueef l in under'stgd1ng the fire rating of 'var 
finding sattori S 



Fire resistance o ` cry structural elements can be 

it proved or increased by the foUo ving 

U.) By increasing the cra.e section of beam or 
col 	ate. 

(ii) y  decreasinghe lo4do by using sore effective 
designs 

(iii) y  using the light Weight conor t. or fire proof 
concrete 

(iv) using the reintorceae ,t with high criticel 
temperature 

Cr. By increaaing the pr*t.otiae 'ayer of 
concrete etc; 



CT 	PITZ R- '1ii 

tCAI JTUDY OF FLT► 301:1Y i URfl 111 11U 'I:3TCRET 
4 	 3 i1ucTUR.l.;J'.7. 

8.1 FIRZ 3:PEfl REGULA XO 3 MD k1, vE.  LZtACTIC.W 

t;ith the general a! aran000 and two major multiotoroy 

firca one at Stater an1 of India buildinj at tombay on !"arch, 

1972 and the other one at L, I.C. building at Madras on 12th 

July 1975• Building authozritioo all over the country ronlicod 

that in order to stimulate bettor, oaf or and morn fire protoctc 

buildintj conotrt ction, fire safety roguintior c andbuilding 

bye-lava rmy be revised an a rational and uniform basic. 

In this rospoot Bombay i- unicipal Corporation for 

Greater Bombay has tabour a lead in rovicing its fire onfety byc 

1n~rn. Thin now bye ►laws on "Piro Precautions and Provision of 

Piro Pi ;hting ine+tnllationo in bi&hr.ino build± &' arc reco or 

ded un: nimouo by the group of officers# appointed by !- hn-

raobtro Govornaont w Thdao no 1 rube have came in force since 

7th February 1975690 Attar publicationn of the byo'lau, it has 

been felt and reali o cad by d.UUtoront « tato Govornac i to and city 

corporations, that fi  safety byo--laao and, regulattono of 

thoir respective corporation 10 not adequately onto for tho 

multistorey otructurco • Very rocontly Delhi tunicipal Corpora- 

tion has aloc revised its Building Byo-laJ0and enforced more 

fire safety meaouree. Tho recomondod roporto are finalteod bul 



lc~ 

It in not yet ado public, but it ta r bo veer r aeon that they ti 

be onforood no r'o isod bu Ud ntj byo-lavo u 	 , 

At pronont moot oil utiotoro, otructurco uht ch bavc 

cozc up are not in the true accordance of fire cafoty buildLn, 

codo o and the oofoty byolawo. Uhiio dome the aurvoy of 

cuitietorcy building author has coo across nany ouch paints 

ch are conflicting ^tiith fire c foty nopocto. 

ODJE V OP f JL UDY 

1 atn objective of author In doir a ourvoy and caoo 

study of the oultiotoroy buildingsat Delhi is to bring out 

all not b e corflicttng oo:pecto exiettng in the buildtno  

already contracted. Those sopecto could prove barardoouo in 

0500 faro occurs in thcr.. Author has studied the bui34in  

bye-laws of can cip :l corporationo and dovoiopmon.t authorttico 

of d.*foram cit tee l ttngpur, llyd ra' d, f drag w Boner and. 

.t and obDorved that except the rowed. fire precaution 

rube and bya'lavu of corporation of Greater Bombay, which hao 

coo in force from 7.2.1975 root cif. building byo-1ato do not 

adequately cover root of the fire øafoty eapocto. 

Roviood ftrc oatoty byo -eau of Union Territory of Delhi 

ire such similar to the (oviaod fire safety 'rya- ra of Oroot r 

Yaoboy Corporation. 3tnco the roviecd bya4 avo of Delhi 

unictp3l Corporation is not yet :ubliobod author :° iy he retort 

to the Greeter toebsy Corporation rye4avo to his caoo otudioc. 



On the bactc of heoo bye'iawD and the ntudioo involve 

In the provi-oua chaptero of this d nuertation author has done 

the nano otudy of aultiotoroy struoturea at Now Delhi. Coat o~ 

thoco hutldina are at or around Connaught 'taco. 

1 uthor ban dietrttutGd thin study to two parto 

study of txternal fire 3r foty A cto f and ( ) Otudy of 

Internal Fire Uafoty °"oasuren. 

8.3 3 U'fY OF " XTL?J t L $IRS, ►APL Y 

Lacutmo in otorri&L Planning of the Cult storey 

atz'ucturon arc illiotrated under follo4na beads s 

8.3 .1 U) BULiJDWG '> -PARA Gi S : 

kilo eurvoying the ro tittot re, buildin, n at and arou am 

Connaught Place, author has noticed that the building ooparatii 

distance betveon the tuo tull bui dinjn have been mostly not 

considered by the builder Authorittos before Elvtnh pe tcntoi 

for croction. This to one of the vital points which r 

oncourae outbrcux of fire through radiation • 'ror the adjoin in 

building, if it to on fire. Leoeor builth8 onparntion ry be 

perniunible only it external wallo of the butldiz to well 

protected by drenchera pipe line ihich will reduce the £ntonn 

of radiation until ouch time that the fire brigade may reach tl 

opot and bontrolo the fire but at procent there to no ouch 

installation of dronchore in any of the building. 



P3oto6rapb (So4 I /A) ohowo t' o niuitotoroy' buUdino 

on 3 ra hamba road. On the right to "A-3NOC4 LET ZfL$S', a 13 

otoroy (39 m) high buildingand on the loft io 19 atorelod 

(57 ra) contra). ban1 of India 	ldinG (bohtnt  C6801% but1d ine 	) 
in the of a lino to 'CAF 40B i ~ i"). The ceparation dtctanc 

batrioan thaso two btt .din c is to au of their cido crtnai 

opan aia.CO (`3ae PLC* t) i.o, ( 0 + 6 ) 	14 motor, which to 

vor' much inadoquata, as per the roviood batidinn bye—ii  a. 

o per the urxrovt aad bui1i2tnj byo—Lc t o of i of Delhi Which 

rr_condo the opon O COO around mtaltistoro buildingno a 

fizod diatencen tnopito of their dttfaront hoiCMto which to 5C 

V  . from the front,. 20 ft. from roar and 15 ft from the aidea , 

but the Dalai or tort' and the Greater Bombay Corporation Eye- 

Toga uhich are roviood t& a into account the pro ortionato 

hoi, bt of the building for the open af4cco around. Opon 

apace around incroasoo or docroaoco proportionately in. 

relation to hieht of tho building. ()oo s blo 12 ) 

Accordingto the table 	the actual onto diotanco 

in a cor3anco to their recpoctivo boigbto obould hav s boon 

(12 + 16) = 28 n. 

OGz::: 3 (flo. ! / ) 

x etc phototpb is of "Hanaalayc" on the right 

( hincl the free toi a ;aa) a 23 atorey tall (69 t) atructare 
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TAB 12 

RE UIaED OPEN 3o YO1 TIM DXPPIREfl  
XGHTS OF THE BUILDING 

A+ cording to zu 	 £c s i to W ion srrttory of 
R*vtssd ildi 	s-laws. 	Delhi?' Revised øuilding Dje ►l*ws 

Lisight of 	Reuire4 open 	fiaiht of 	Required 
buiLding above. 	spoors 	..1 t dt sb * 	*Po 
groufld level, 	 ground level. 	spaces 

't. 	 ft. 	 P*t*ra 

 

More 

opt* 	30 12 10 3  
39 15 15 5 

45 17 is 
51 19 21 7 

54 2.0 24 8 

60 2 27 9 

69 s 10 
78 28 5 I:I 
80 30 40 12 
90 30 45 13 

100 0 _50 14 
120 34 55 and above 16 
130 36 
140 36 
IO 40 
160 4. 
110 44 
180 46 
190 48 
200 50 
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on xrakhanba road nd on tho loft is 	il0L " E" a 17 

otoroyod (51 D) building. Ao a m in tho Pi,,. 15 tho cop. - 

ration d1tnco butt oon the two buildin. (approxiintol r) in 

( 6 + 7 + 5) , 10 n o whiob actually ohould b,*•VQ boon, according 

to tablo 	(16 - 7 + 14) = 47 eotoro, 

I HOB OG t t fl (.no. 1/0) 

This hotoraph chova, tto tall buiiiin ,a on rc kha 

road T o rya b ldineo could not be pbotog ra pbod noro clearly 

boc3uao of thick treoc ourroundinij the proci000 ( Z3i,".' `i~r. 4 6 ),o 

On the right of the photo rah in "Cone ral bank of India 

buil4in ' 19 otoroyad (57 m) hLh and an the loft io'ACA?l LIZ, 

building 13 floor hi b 439 m), It io vory ourprisinC to note 

that the rear cot back open apace for Central 	 buildi ; io 

only about 2 et. and thus total ooporation bctiioon th000 build) 

io (2 4 6) .= 8 jot. ahteh aocnrdin to the (Tably o* 12) oboul 

have boon (16 0 1 ) a 28 cotoro w 

Tb000 t rio ov rnploo out of my Ot ora indictO that c 

pros ont th000 buildin., o arc facint aoriouo poobibility of f iro 

oprcad duo to ra1tstion hzarda, if fire occuro in any of the 

adjoining bu ldi ,o. it in, thorci'aro, au ootod that Corpora-

tion or Suniciplo byo-~la.o ohould aloo include andpogo„ the 

inatcilation of fire dronchero on the externs l surface of 

buildin whore poaoibiiity of radiation ) a and p ro9ailo duo t( 

no rnoca of ad3oinina bu.ildtno. 
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8. .2 ACC S lBLXiTY O1 PIRS PLG1 il:G EQUI J c W 

The a000aaibilit -roblom of fire titling oquipmanta i. 

Duitiotoro$ bulldinC to cllroady coneidorod while proocribinC t 

rovtaod open opaao ru3.00 « In Delhi runi of 1 	,direr B c--ia 

publiohod in 1969, the oat buck t Gin l open € acoo for 

Connaught p1 co oxtenolon io. lvon as 50 ft. on front, 20 ft. a 

roar, and 15 ft. on the aide of buildiz o « Uitb compound tza, .lc 

around the building open apace of 15 ft. to not odoquato enou;k; 

to permit heavy tiro "turn tablo engine" pumps and cater tanhor 

etc. to operate and cove to back area or oidoo of the muitiotox 

building. 

Over and above thooc oido and rear open o aoco of an 

office complex are fully utilized an scooter and cycle parking 

durintj the ofZico bourn (eo Pig, 17 ) which will ,prove klac3rdy 

for fire fighting and evacuation operation. it to therefore, 

ou ostod that prkin , rulon should be otrickotly enforced, in 

the iuultietoroy e ructurco. 

In some of the build i a though there to adequate 

0p30 opaco availabio around the bu ..idin yet the factor of 

accoaoibil.ity is not conoidorod acriouoly D.D.i 'c VI1I4 	X MR 

to one opoh oz.npio . Inopito of the r dvantajo of boina in 

isolation and no building oopparntton problomo, thin factor of 

aocooatbility hoe been overlooked ahilo providing clear hoi kt 

to the baaoont floor. In the proniooc; acc000 to fire engine 
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to p000iblo only from tho two oidoo, In tho front of the butidji 

i horo there to a provioion for open car urkina, and to the loft 

uido of building from ithoro, the ozit to tho crohiclea arc 

provided. But on tho roar aide and aido tovarde cohool of 

plannin- , to not approachahlo by the fire onain.o, booaueo of 

about 3 ft. tncreaood hoi, ht of bnnacont floors, cis ohown in the 

photosraph (UJo. 4/t) and (4/B) . Thia may craoto ooriouo 

obstruction in acooth oporotion of fire ortineuish nt in a iao 

of fire in the buiidin. 

833 3 i_ C UTCT 'Ut/ 	' I MIT) P s1I.: Ie ~ t° .; s wr 	!»_~ Is L~. 	 s 

In oo.J.o of the but1din o the arc itocturQl. troat ent 

to cmghaoino the olevat io n are ouch that it L. y create on 
ohotru tion for fire cofety and protection eotivittoo. 

L- oto;; 	h (tb . 2/4) to of " IJ D..: fL 101E0 a 13 otoroy tall 

otrueturo on rakhant road. Thin huildir to alooat a oquaro 

plan with about 100 ft. idth (appro$irtely) with a control 

cbo k in bettieo. To or phc wioo the olcvnna l troatront of the 

butldintj vortio3l oUu iniuo fine arc provided which *over the  

window oponize en. all the four fmcrdoo of the huiidir « Thom 

allu ainium ntripo on the f ire t ploco viii bo vented very qui ckl) 

in caoe of fire and then radiator extra host, and prevent fire 

4 in ulo ing and Ovacuotion oporotion thro h tho vindovo, in► 

caoo of o or cncioo. 
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"HUMALA h 

Thio buildintj to also 13 oteroy toll on ieoturba + 6h: 

iaoar . to shown in the photograph the front facade of thin 

of ltiotoro, building to troato . ttth composition out of R.O.0 

Grill vor1 . Thin rV be coad ono b to ► 	e the nrchttoc 

tural appearance of the buildinij, but it alao orcatoo on 

obtruct1ou In the omor one Operation of fire eztt 3uiohinj 

and avzicuation of the occupants thrcu h the v.s dcv o oninjo of 

front facade, in caoo of Lire in the building Motegrap Do.( 

IR.AI AI 11 JAY. ' ILD t3O" 

Thin building to aloe on V .goturba Gandhi. Road and to 

13 m oreyed tall. In thin buil4tn an o o n in photograph (2/ 

top three floors are projectni beyond the other on the front 

toots o • In caco of fire on the 10th floor; duo to the nature 

of fire o pread from floor to floor throe h arindo o thoco 

pro joctiana on 11, 12 and 13 floor ri C. o tch up the tlaao 

quickly than other flooro. 'here +tiU hoddition l boat 

produced in the floor above duo to conduction no the pro octed 

portion of the floor rill ho heated with oro oovority, from 

the bottom by the flanoo. 

"VUV.A:) UR i " 

Thin butldtn to opposite to school of planning and 

ircbitootura, rot, Delhi.. Thin to 22 otoroy tali, otructure. 
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Piro fi htint or erntion will bo further 	affected 

duo to oboe prorinity of buildin o on both video,; duo to 

inniufficient mcocooibW opaco. It is thorofore ox ;toted tai 

ouch factors ohould aloe be conaidorad by the municiple autho- 

rity #t,tlo iving pornicoton for do co traction. in any 

aultiotoroy butld.i 

Another oxanplo of the proximity of more than two tall 

otructuuros to obown in the photoar•iph (to. 3/.f) and ('itj. 

which ohowo "Central l tank builds 	c t+ ro r c 	on the rtbt 

and to the left is 'I AN!  idJk '. only at about 6 mt. ap rt from 

Central Bank. The third building (uhich could not be pbotogiai 

ezeopt for a o aU black otrip of corner) to the '  IC 

•:.i «f`.►i.Z T (-Cc "' . , 	) uhich main io only about 16 aoto~. 

puny from both of tb000 bui14ina . Under this situation 

`.111 D 	bu .l iz jo full cov rod on two olden by Cortr;.l 

rank buildjn on the right an 	' ]C.A tflA-1X1C on the race 

aide. In &100 of outbreak of firo in ¶ A..J1 D . '" there will. 

be potential danor of radiation h* ^r rd to both of those 

buhidin, o. .Turthornoro thorn will be a*c000ibiiity problom for 

firs ©n ainoo and fire ezt.in ,uiohin duo to inadoquate open 

op co aro ]nd+ 

In contract to the ol000 proxiolty and conaeotion hac• i 

ll.P -h"a iLma ;*:in xr pr000nto a £ooljn ; of ioolation and free 

orwironinent photo (NNo. y/C). 
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8.3.5 l , tL 'I 	&;~C" Z STAi: 

Ac chain in the photo ph Woo' 5/4) ttia o itorn a 

opiral fire co co otairi*►caoo is provided in both the build jn 

the one on the right io the 	HOWL" and the other not to 

it to the "coporotivo D3nk" bu11din . 

Author icy of the view 2 t such typo of fire eacapo 

otaircaco is not a vor € nafc prc t eo in a building which to 

17 otprou ta; 

In caco of fire# as it is, poo..io aro In p nic and 

con2uoion, and over and above clue to the eproad or omoi o, 

occupanto ty not be able to ad3uct their visibility t cdtntol 

ac coon as they comp over ouch otatreacco, and in a rush of 

ccgpin , cr r1ior the eacul ico duo to faii.in; down oy be 

oiblc. 

tocaueo thooc atairca000 # open typo the foe1in of t 

jro t hoiht from the 17th floor .y uakc sates of the occup o 

norvouc. ;:oroovcr durinj the rainy o noon the etaircace is 

1ibblo to 'become moro alipory and lastly in the night tioc, in 

coo of olootrical f iluro duo to firo, the otatreoo tiili 

rosin unliGhtod t nd the darhn000 till further add to tho rich 

of uoin ouch type of firo OGCapo stair coca for ouch a hoi bt 

of building.. 
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8.4 JTU'DY 07 IMBRUAL Pit sAPLi?Y IUR s 

Par tho purp000 of tbo c000 otudy of the Intornal fire 

oafoty toaourco in multiotoroy otructurco, author ho propzrod 

a quootionn iro and oo .loctod it or ticn from the prnotici 

arahitooto rho havo dooiGned, Dorn prominent multiotoroy atruc 

at Delhi. Cut of thcoo juootionxiairoo author bao colootod abo 

coven quootionnalroc and compilod thcr in a conGolidatod forty 

in a Table Lo. 	to rot an overall idea of the internal fire 

cafoty toaouro adopted in current pr°yetS.cos of multiotoroy  

ctructurco . 

8.4.1 l- AL ."0LA C' 'C'W'T D i DY 

It hao boon oboorvod from the ablo (Vo. ) t t for 

Piro onfoty noaource in multiotorc7 otructurco tho only acaour 

a1optod to "Piro ydrant" Prot riooro ayutoar  and come of othor 

vorrt I portant aepocto of 'ire cfety liko, firo detector, fir 

alnron rend fire danpora, *to aro tot lly no lootod, Only in 

the 'Vihao inar' building there to a proviaien of l.nc allatio 

of fire dotoctoro and firo alarmo on each floor. Author 

otrrontly (ocla that all thcoc coacuroc obould have We on provid 

In a bulldiz uhich to of conoidcrablo taiebt. 

!nothor fire nafoty cenourc which hac boon not aorlouc 

conoidorod to fire cocapo ctaircwo. I:ar«oalaya inopitc of,  

boln talloct building of Car Delhi. hac no fire occapo otnircc 
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D*144'a Vikao inar a xich to oort taUor he forced a fire 

o c po in it i plan ae en after thought • tbio fire cooapo h,-,o r i 
natural lLaht and ventilation, and probably trould prove core 

fatal. than the u aual otaircaoo,. 

In none or the buiidi 	uhich author hao errvoyod, te 
provtoion of fir o liftos  for the uoo of firoi on to roach the 

effected floor i odiatoly without introption 

Root of the bu din a undor a idy era air conditioned, 

but none of thus hao a provision of fire de por which auto - 

ticaily otopa the am:oko ont rin the a r cOfditiOfif ; ducto In 

coo of the fire. 

ator cupply from the corporation tttin to not oatici 

factory, that to by iany of the multistorey atructuroo have 

their own tubo roll, hicb oortriinly more reliable oourco of 

water oupply. For "Dead t-ator Ctora o' many otructuroo have 

;oeb nod thin atorura ur ith d 000ctic uetor otora o. The 

ator dincbaro 	Pilo for dozaootic use to fitted at 
halt the height + the tank, vhieh diooh- _.rroo eaEiew 50 
of Tutor and hoopo the ro ;icing 5O1 uo dead otorr o for fro 

ft htin purp000. 'hie provonto otonancy of the ")oad ^toraCo' 

rater. 

Jprinkler o3raton or fire dronchoro are not adopted 

in any of the bui .dinno includin "I:ohru £ouao" which hao an 
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In orz tto .t Doll flair, Authorhe doUborcto1 includod 

this bi1din in bic otudy apartt from Ito not bointj t very tell 

otructuro. print for eyotoo to pro bly not cuoptod bocccoo of 

the ocono4ca3conntaorttonc, u »000 the eontro3U 	iutort- 

tioo Rio it - oor2pu1ooz7 for Opoctfio oocupzRctc ►. 

For the 	 uton of fire to the noeroat tire 

otc tion all buil4io un4cr etu4 bcvo odoptott tolopbano m rotoe, 

'hi.o to no doubt vary econoctecl, but only !ikon city telephone 

ooioo to vary ►It! blo and of iotont and no tt o to t mctod in  

co14...:icatiOn b ceucc of the ''onjiijod nuzbor or lizw" 

"Oarvico Cor 0, o oop in 'Vim Elinor" in all other 

buildinao under  .ctu4r cry to an at the DoriPhei7  which to o*4 

for provonting the a ddittonci ocoto hoard throuijh corvioo ooro 

duo to bad ventilation it it .ire in the centre. ovovor, for 

"Uh: aflinor a pr000uriod oyetoa to adopted in the control 

cone to Provo t onoko anttrinG Into it* 

Tablo 15 , tvao a cocpilct inforcitiot about the intornc  

firs protection in the coven proEdnont buildi , of Lov Dew. 
Thaco n orootiono are ,3at orod on the Rio of quootionnafro 

Proparod by the author end th000 toro ttllod up by the ro pootiv 

orchi tocto or their ro pr000ntut ivoo. 

Por cizantifytn tho tebie author boo cdoptoL the Groclo 

o iotoc. Therefore, there era four arndoo, 0c f o ovt t 
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fl oo1iont 	so A * 4 	r o 
Very cook. 	AV B 	3 trko 
Coed 	 ON 0 	2 QTkO  
poor 	— b 	I 	r to 

The to al. ucado h.cb aria conoidoro4 for rar1ta arc 23, hiob 

,ro c arkod ooiirctto1y an the table* Author ha a given grade to 

individual ho4a on tho bboio of Ito efficiency and z'oiic bility. 

At the end of tho table, total vauc is uorhod out. arm 

theoc t*te3 avorago rado potato r ro wor1od out 3tbuo the 

tziidtfl8 can con be put b► to that particular oatocor'r oo far as 

the tiro protection øatmroo are concerned. 

From to eopUod vzgno. a4 the Grading it can 	 riotod 

that oxcopt the D. .4. Vikoo Iinar all other1idiatjo in the 

table ' aUo in the poor oatocory and Grade D. 

On the baoio of thlo table author conclude that fbro 

tection and oafet3r tcaouroo In coot of tho build o at o r 

Delhi arc very poor and thooc oo4 aoriouo attention of buUdin  

atzthcritloe. TI MM ouch .oafo'ty uoaouroo the life of oocu n o 

in r0Bt dt 0 OZ' in enoo fire bromho in wW of th000 

bui]4nLa o 

8.5 STUDY OF 	0? ' .'HE P1R1 I S TY A 3M'CT; Or *UA1 O AAA M.1 3 
1T3 VRW1Cifl0fl IU ACCOIflJUCI o VA CT'AL !U1.$ )1I1O ooh►.» 

Author fool+ that the taro otudy of uultiotoroy 
otructuroc u .0 .i not be comploto r lthout havinS a cploto 
idea about chockinG or vor .fyirZ the fire oafety aopocto off' a 
b ildinG $ n accordance to £ ational midi Coo . Vor thie 
purp000 author bao ooloctod 0  noa1 x " boinj too ta2loat 
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otructuro of New Delhi. . ►uo to limitation of ti o it is not 

poaoiblo to tako Toro number of o t p? 5o and vorify. E OVavOr, 

tho cethod adoptod will hold good for all cultic toroy otructur 

c nd thus it will be a cattor of ozoroixo. Fho aarmcto which 

are eoneidorod for the study sro, occupancy and type of 

conttruotion, i z. '.!:.t.. porcinoible according; to t .L.O. travi 

diotnnco, capacity of E, ito tend exit tid:th, 

xxzou..ay t its o . twenty threc otoreyod ntruoturo 

deoi, .ncd by I1/.s Ilothari .,A Asoociatoo 1rcbitocto on B a1h eba 

rood, ;you of i. 	hi o study b. o .c liy is ecant to Give an idoc 

for verification of the eafety rtoaouro is accord nco to the Rn.+ 

oonnl Th2t1djn Code re E iotcono on fire rrotocttoo which 0.3 

hated in the Appondix. C. 

0. 5.1 OCCUi ~3 C ` 

('ADLE 14. ) 

	

~.. Group 	Oecnpancy 	 floor Detcilo 

i 	FII 	tc raco 	l3acocent Ground floor U 'arki 

P 	rercantilo 	Sit floor (Cboppi ) 
.in' aoou3; nc r to be rroupod cal 

D 	Aoocnbly 	2n1 floor C. top floor (23rd 
(aootnurnnt ) 

jror occupancy to be roupod 
x:&c 2nd 4'l. with. _''s and top .Ph. 
r .th —5 

I 3t coe 	are floor to 15th floor 
(12 floor$) (Cftico ) 

	

. _ . 
tt-5 
	

coidontia1 	17th to 22nd floor (5 floore)  
(Uotel ) 

1ioto l 16th floor to the adrvice floor 
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0.5..2 PBJDO1I;i h. ' OCCU 'AUCIrJ 

 ......r._..«+...,......~~..~...,..... .... _... ~...._..... ,...........,.. _.... 	. 

8 , 	Group 	' y e r 	 Ploor dotaito  

I 	a 	Stori o 	 Dooinont + Oround  

Da noon 	 tat tO 15th floor 

/5 	 c o + 	 17th to 23rd floor 

0. 5.3 	 YE1 OP + &';tw ' 1 n 

The "bull 	io Of R.C.C. Ot t l frame which map 

firo rooiotaoo. of 6 to 2 bouro, 4opoudin upon otbor struc-

tural cot pOnonto. ' a fttj tho ctorogo of 4 bras so conpoo to 

fire roototonco for the. eholo butldine the typo of co trua- 

tion x131 be c co.ifted zo Typo 1. 

br i of of parking on4 floor 4roo of the - building to 

obtotnoc from the erchitocto office bra boom (Xivon in 

Appondiz l 

CI 	Q.A.R. pozrittod no par I1...D. , 
(Refer otlo I fl.D, . 
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GAME 1 E NOT 11ICLU D IN P.A J. 
(ABM t0 19 ) 

~. ~n ~ 	.... r .~ «M........,.... r 	w w. .. w. ..+v,✓.-..~F .. 	~. ..t.w.-,..~ .. r r . N..r.mrwb~.r~.~.+.~.+~.weYw.. .+.+...~,+ .. 	.~.~ ~.- .~ 	w~~ 	~ ~r~. ,... ~. 

d mmt ►sc  	floor area 

E 	let to 15th floor 	 175485. 56 

A— 	17th tO 23rd floor 	 22532.00 

Area of Plot after 
road widenina  

". 	, .,~ 	for Group 1 a 

49954.8 ft2 

32L. x49954 100  

351 

.A .R for group —5 	 zilGO  

50 

P..A .fl . 351 is permisutbie for Group 4 sites the construction 

is Type 1. 

P.b. . 50 for group A5) is allo,4 in all tpee of 

constructions will be the same throughout the building, 

Total P, 0it, of 496 In also ps taoible 

(Prcdortnant occupaxcy group ) since the construction is 

of type 1.. 
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0.5.4 flIflU'fl4VCL DITBOB, L1tIBD 
T7P OP COMMUC IOi1 

(?aILfl t0.-16 

Oocu c5' typo 	Porrioojblo 	In Fum ► 

45t 	 44t 

AMP$ 	 22.5 a 	22 a 

Spoct : C32  it roquirotortto for both trpoo of oc up ncioo. 

(ii) , o 	14 be minimumo ltc ct c000 tblo f rox 

oah floor an roQoto from c eh other r ao pocaiblo . 

tut noc ny provi oo only one ort Gone ototr-caoo) tbroubb 

out tc 2 flooro athonh the cazthw trot diothao from 

►' q 	oz' to thio of tr--t oo ic t o l ittbin tho porritoc&blc 

4tDito o 

0.5.5 C4 '1 C15',T 0! EXITS 

Otair ayt #D.0* Opooi ioo the foUor, 	t 
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(TADW NO. 17 ) 

Occupants 3 r 4 4cu 	t xr~ Oocupsnaj 	par Unit width t 	.t 	cau i 

a1-5 	25 	 12.6 

	

o 	 10.0 

8 IT WIDTH CALCULATIONOR G ALA' 

(TABU 1'8 ) 

Occupancy 	 Area/fl, 

A5 	559 f t2 	 514.5 0, 

Occupant lead for (A — 5 ) 

Occupant load for (E) 

,. Luit width for (A5)  

Exit width for ( ) 

ence the tin * stair width 

514.5/12.5 
40 

981.2/10 
98 

50/25 x 40 
am 

50/25 Z 98 

100 O. 
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In a rra1& , the *%air width to 150 	 which ie well 
sbo e, th. m nimum permiasib e. 

8.5.6 XRI LIFT 

On• fire lift with a lobby approach and with selS- 
closing fire doors could be,  kept reserved for the fir. 

tigbtin personnel to enable them to reach the required 
floor 'inmsdUUl and take cgs of the operations. 

but no such lift is provided in Isnaale.ys. 
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XE 

COUCLU io ' term Rr' i rIDATIor a 

9.1 	ThC copoito picture, that € r, cr oo f ao tho ctu4y  

03 iotl out intho procdin o ator in4iato tt objootivo 

of cm; firo oriontod 3ooi~ n $t to bonof itand cr o ;ua•8 tbo 

toroot of ttio ocounto. X~`3 oopectivo of Ito trc of  

conotruotion, tt,ou 	'u4ttoto?ey butidin io uoo4. for an 

occu~c~t utiob iavo1 oo a f'ft'o 	iel3ox' thon tho dodo 

of firo cofcty ,r►vi od bi it o ty of conotruotiont It bcoco 

nocoaoart to ttpoco onppLiotrr tiro cafot procautton vapor 

Ito woo Ouch procutiona may conotot of lic2tinj that 

bnU4ing in oio,. .roqufrIrj aviatorooioratton fma c4ocont  

bui]4Iujo, roqutr hfj ocoath p?otoctoozit route and firo 

ocpo, roqurin13cozrtoontatioo or conftn000nt of firo, 

ro ui iuQ utmtLe firo outina"44o l , oqui --ont, tut 
In co +a;h conoGtoa aro3 of tho city t tioro dcmor 

of aid of firoo , o Croat. t000 Zicithtton co a artlr 

opcnd upon tb c count of dloj vtt' botmon tb4d cCroo of do 

O Ot, n Or OL. QtEd dOOO Of 	rQra tl .% ozioto in 

t t actzma a.nay o3 but1dinj unor c aoi4a. Lion 

9.2 	"iTho otctioticai roport. o' 13ozy Piro riIo rcvc10 

that In 1901 t4 0 firo c 1] o tioro on )y 115 invoXvin,, o r T_ 

vo i; +3 1cItho 	ootrood or daccd .ao at,'ot 3,0 Ciro 

c .o in 1%%C- 9 jnvo1vin property c or t + or 49 atom. 76 

i.ni a. of thio ororort r torth or o oroi o 4 lio uoro damnod 



493 ro oo 72 nhbo" 4 	bou thoco flMwco roflocto tho  

o cionc of tho ftro DrotoottVO otho&i a o fety caroo 

do tod In r000nt yo . "ot ewer author otronj3 r foolo that 

GO for tho to tiotoro r otruiu.otux,00 aro oo acorno 2, thorn ocpooto 

ao oorc bIy noelaoto4 by tho om or, boctuoo Uioco coaouroo 

do not pro' ide cn f r r oo l roturno. 

9.3 	Chat, on forocoot rocnir000nt for firo aato .y to 

IO1ih 4ocj o 1, ?ro x1 . o tod ozit routoo tai Itro oocpo  

otai c O1 but unortwatol thoco uc not roviGo1 in z c t 

of the butl4laGo. Piro on ono of tho nulttotoro btldin at  

+ UDelhi on Zaroixt ba Doad on July 22nd rovcnlo tho fact that 

our bzil4trjo o vori ouch znprotoctod and uno fo, author 

ttohoc to quota  t o otatoc ont rzdo b t1 o ocrtfior firo otftotala 

on tho 22mg Jul 1076 firo on 	 ~ D 	. it c o thho 

cnoalfloo CO 4 Ipso boon avoidod, if t10 pcoplo 1 ad not 

pnnio.:cd. ? oro Vorr no Liro oocapo routco, proviOion for vator 

or wort t la' on to lot o2t the fuoo. 

ultiotorcyoa bandit: o In the oonraucbt Dlaco ooµ 

are virtual doot1 trap3 in coon of ftro. Mtornatiro stair -
taco are not I2.vtdoG and tt2oro to no poirioion for firo 

fibtin all 0 
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12 a ca3or firs tO to broi out in any of th000 

buiidin , firo offta1 iOu14 only bo cbIo to v tc the Piro 

op o 4 and t&io Ito toll, without botj rblo to do any ^ h1nZO7 . 

Author thoroforo foolo that tho Piro woad iOnb € d 

byc- .at n of cU major chino o u1d bo rovicod and otrlotly 

onforco2 on tho c rntrLxation of caltiotoroy buiidic Co. 

Tho otudi of tho rttoa& 1uiidi a ; codo of 1970 

C is for ZV ouC~ ;oot t zt thou jb tho rain purp000 of tho coce to 

to -.rovtdo hoiltb cti .. o living in t b ildi ; i , it hoc 

carol roro for tho buildir t d boo for tho poopbo who 1ivoo 

i it# Coda c onto of coQtinj an ozpococ of cl voz vith 

firo Hof ; into, but not ohot7 eorcorn for tho b4 .ldinij v ieh 

to tilbad rdtb zih2.y cocburtibbo furniohiipa end oc uip tonto 

of tho poopbo. 

9.5 	izztldinn by loco of coot of to city oorvc tiono, 

do not pro ►iao adoQ to o on opoOo ound tbo cult ioto y 

bUildinL3. Tb000 byo-hat o o ;not fizo 1 Oon op coc for tho 

front p roar an4 O . OO b for vit C t oo it o'in. tho bol t 

of tho bnUdtn . to tho bui dine eoto h ;hov it x oodo !Oro 

span o co•# for tho firo 2 I ti oport on and ovoo tion with 

inoufficlont o on opicol, aaccoolbilit 7 of lira orino bo co 

difficult. It to only In tbo tovobaiont Control fluloo of 

Groator cb! y ho riChtlp rovic od tho tbo o on cpz 
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rot u..ror-oDt 3, thts tn cow.tdortt1on of cbovo C nttoz od 

j roblem $ trio rub to on p o 6, Tnbbo XVZ1 and oeoot 

thO OpOz O ,gO OrOUMd the bUi14tfl to tO t prOpOZttOfltO 

bot, t; boyon tOO tort hotabt 'I toot of o on o *aco to a4do 

for ditioA 5 toot In boil t to tho recu of 50'-0'1 , 

214o byo-4ov opsrt from ocooctbt1tt. a co oobvoo to 

bu d , ooporatiox or oxpocuro b rd probboic uri fire 

in the a ' UUOt iivj ' iidi o Author*  t oro `oro tow n 

that tho OpQin O 3 OQ ro tocont of thO oubttotoroy ' 1id:.tn o 

ohot 1d not only bo conoi&rod for 1irht erg tonh1at ou, 

but o oo, br tcrooøtbtUty of fire o inoo and opplianota t  

and tbo butldir oopzrotiono to proftnt ozpoouro a da * 
x horoforo px'000nt yo1Zrto of c .i tor ctt, corps tione 

tihtch do not comfy above condition noon rotoion. 

9,66 	C torn. ratio o t the codorn c tiote re utidthg 

rro t11 of tit4oio, which cz'o bcvtnG loco firo roototonoc 

ttLo rhon bui14tn to radar firs, thooc vtzoio crcc to a 

io &or 1tnb d ttig aroma a uncttu'o, vhiob oncourcvoe to 

confi€31rctiorI 	and Ciao way to xoko. Procont 

Votian » i14Coo +do not rove rootrictiono on the 

c=ia 

 

OZO l nito for iin6otr opontn s tic the nubor and 

oioc of the opcmtno cro ooro buiiatnc mad° rorict toro factor 

to the cants rat. h s 	o. boroforo author owjooto 

tOt oboe Litt tho pronorit vindou oponinj boa thorn 
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obould oloo bo . im tatio on tbo porcontae of tho adour  
opor to o. ,ttb roq .tro Piro roototonoo ri tt ►,en of tho ti hdot o 
on E' Cpl tall 

9.7 	2bo rouobt1ity of tbo bui1din zftor tbo Piro within 

a ohOrtoot tiro to or izportrnt ic otor to bo co t&&rod.. Thto  
%4Ii be pocoiblo on vcn thoro to provtoton of quick end 

of o r ropairo of any p000iblo Or 	o to the otriict 	p rto 
of tho but1dt . Th000 opetozo t oroi'oro to bo conatioroc 

c t an oc rlior ot000 of dooL . The oolution y be ctort1 

dopondont can rxy caooroquire a otudy of otruotural oyoto . 

•t 	In uittotoror but1dtnje the otai ctoa and lift 

cnolpouroc aro dooi od, both at the pori. hor of the b lU 

or in the contra. Coro. Vita fire coy potut of 'iou at 

1owot ono oido of the atairccoo orc1oouro ohould reziin 

vontU too troci attoopboro directly. I to holpa in vo tin 
bo ocoIo out . On the contrary In tIo control core ty P0 Of 

plc n in of of .r and lift oncloaor, the control Coro area is 

blochad trom a l oidoo, a nd in cadre of firo, ota. o luhtch  

can not a* out croatoo acarô and to avoid thin the roc. banicol 

I rc ourtzod oyotom to to be ado ted , uuhich uxtl tal twang 

an ad8itional coot of inotallation and r.. intonanoo of 

vroon riood oyotcr.  . it to, therefore, ouoatod t 4t 

poripborial looction of otairocico and lift onoloouro will be 
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zioro functional and o00eio tool under Indian condittono. 

9,9 	0Pirot• d firo flcbtin api3tancco are coot 

icportont øquipcnto to fiiSbt firo at tbo a M6! 	Utttal 

of o, Xt lot  the Toro, vory 0000nttal to kooD thorn 

ouipontc at a piaco fzo vboro it ezin bo tc odiatol  

located* Donjnoro should tboroforo bo Ivory carofu3. so not 

to h* O horn cquionto to onouro bottor interior. 

3rin firo caaicue o foty to oontro at the coco routoo 

and otat ozieco to coo that ovory occupant uboul oo po 

out before the fir& hao , cno out of central. It io, 

+ ford, ivory easoat ol to hoop t 000 It  `irot aid" 

ojujpcnt otr the atiir c: o. 

9.10 - Xcc p to of being Coat dependable and efficient figs 

o.. i utobi oyotot , oprtnIlor r 'otcri to not vary poparZy 

ucod in our co to;, cainly booauoc of the oco nomio l coaci" 

darzitiono s Plc oco iboro icortant docuto to are .opt 1  bznia 

and placae of cny preciouo and rare coflootiont, etc., obou2 

bo providod t tth t u of tto cprink1or ogi4 onto for Rare 

cafoty. The osc000tvo coot of cprinklor Inota lattono can 

be corponootod to cocci ontont by the porctoctblo tnoroaoo 

of 5C' in travel diotanco of grit routOc. The inotallatton 
of oprinhlorc gay aloe attract ,people to pay coro rant,, but 

be woured crud cafe Vroo the fire 
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9.11 	to the t2fliQtPI Corporction an4 froz pnnn bpi 

l c P4A.R. havo boon o. ci iod o l in torn of tho ooic p no, 

group. he to of conotrict.ton uoo for the bt34tn6 for 

the oao ocopo curA craupo The typo of conatruction uco 

for tho buii4in for tho o ao ocoupmoy group to not Otvon 

ony difforontiai troctciont, and only one t o of P111011. 

,i ion for *to ocoupmoy. Thio ncpoot toed a rovtci +akin 
iro oafoty omen oo in account 

9,12 	It o boon obo 3rvod that t any of thQ ottnu.tobtntj  

e onto : o corronivc in r t o o 'boroforo, of Piro 

e pitncoo aoni in Choir cortact should be tkor c rc 

oft and obould .? o periodical oboo up, otho ino it cad° 

pro 4u orouo ct the tics vhon ororro cy do o 2 then* 

9.13 	It p.1rtic1 oocupncy ear occur Toro completion 

of the buUdinj, opocial a font on to tie o foij stein 

4urin thlc ponied to needed, 

9.14 	Durtn the fire i11 oo t nto are arnod rind iod 

throb the is 	tboro tThicb ore i od on each floor for 

q,4.o!t coca O and no ochry inDtructiero ar'o ti ara t 0 t ao 

thz'otah th000 ndepotiø, titL1e ,no i /tara1n(/ 

gut&rnco cQthodc obou14 be adopted ttbtwj In&tan condiitono 

account, itho 1itor lcy, multiplicityof 1c. Ana o kon, 

rcc d oni un1eotood. 
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9.15 	It io noocrooiry to p' co tho r 1ttotoro buildLnjo 

not Only rxocordin to the oaoup, .ct or b1.dlnij c1aooi 'toa.-. 

tiorio, but aloo thtin tot. 	 Into account tho c iatonao Ot tbo 

r o root firo "otation, approach rondo, oipo of uator cin ar 

Ito  rxroorrnro to. 

	

9.16 	Cultiotoroy otrnoturo3 for r iz d occupancy ohould  

bo dtocourc od. 

	

.17 	3uob a bt- etty nrcahitoctural toaturco tkhtoh add to 

tbo Piro rich or hin3or Piro fiitina oporrtiono oh ou]4 bo 

	

9.10 	11orcUi it Lacy boon oboorvQd that after tho Lira 

os t n Tobin operattoa a Ior o ocount of tOr romtno 

colloctodi to on mound tho proriioo,, ttoh io duo to poor 

drainage 000toc. .' to my bo ouitabll providod at all lovolo 

	

9.19 	at or to the c&oapoot rtn2 the boat fire o. ti uto in 
atjont, is o o it can to aood. Zt .1l in oo o of the piaceo the 

rotor cup. 1y throe h to o corporation Cain do not vo 

ouf toiont pr000urc to fulfil o:orconcy roquirocont of oultt." 

Sato y otruoturo3 durin firO . In ouch pacoo it to 

adutoablo to provide a ''tubo toll" r ithin the pronicoo. 

Thin + jUU bo aoro oi blo cou rco of rater oupDly Our; 	m' 



9.20 	Apart from # .. poociblo of or o to s void, ftrc by 

prcvcnbtvo cud curoti ro va ura # an ccc ion 1 vioit by 

Uo firo briCa o in pcotox' to all z u1Uiaboroy 'build.ncj will 

t I o conai3orblo -diffcrocce. ' h.Lo my holp in find.nij out 

the type and tho naturo of the cuzbuotibio ttcrtclo or 

ft , niabti c tho occt mama brie t4th bbc r. 

ThoCiro briCn o inapoctor vi ,i Mllzo inopect and 

*boot tbc' oar ono, firo figbtin oquip onto nd Ito 

tintonnnco. In iddition to thin- be ovoid a1oo chock up 

tho Conor3l buiIdirirj condition and the *quipuonto uoo tn 

tho buildin 3v li zo A *Co oyotoc, imtor ouppi r olootricnl 

inot ,1ottono, lifto o c. 

Thoac pootuttono cm4 por od1.oc l c k1 zpo tii .U. 

further reduce the poo3ibiiit o fire in tu1tioto .r 

otructuro conoi ormbly , 

Author, in do di000rtation bco tried to 000iui.cto 

u~ 1 Lmllyoö tho of nt d trot da,, roceorchoc and PrOv3ilt 

Prooticoa porttnivj to tine cnfot;i + n4 Lire protection i. 

cuLtirtoroy otructuro, tend b000 thct the tntor tion of thus 

dlct3ortatLen ray OOrvo an £ h fl book for fire pvotoc tcn 

sin 1 &afctp t oc roo In the nuLttotoroy otmaturco d ajano 

im 
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This dtse rtation to setts modeotly gives s broa4 utds ens 

for fire safety and roteotion. each of the ohapters needs 

detail inv,atigtion aid. could be dieeertatLcn by itself. 

LI 
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APPENDIX _ ,~ 

s of Human Life Loss of Animal 
Liles 

No. of special service 
end raea i e calls. 

1971 	1972 11970- 	1071 	1972 1970 	1971 	1972 

8 4 1 - - 

53 50 94 41 33 474 635 697 

2 4 .. .. .. 14 2 16 

- — _ 93 125 121 

4J 41 .. w - 602 790 802 

10 12 10 12 10 10 7 15 

16 2 2 1 91 91 89 

8 21 19 17 109 54 32 

1 ..  

1 4 10 1 1. 5 

6 4 90 31 81 .. 2 1 

4- 5 4 23 2 56 58 41 

1 3 1 2 -.. .~ 

25 	127 	a. 	.• 	— 	718 	800 	709 
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"" RAIUSALA . 0 

151, DAR M— A,flI3U DELfI,. 
For 8}IIU RJtIW RAJ t'AD' RA  

nOTHADI A&LO., 65-0oMou T aincu8 

AREA & 

 

PAftfl0 P f 
rini 	tod 

aoroa are ( bacoront) 
vorod croct (G.P. ) 
Dlocc$ area (O. P. )  
r'mioc ble area 

?erod area (Pirot ,Pl,) 
as of lifto on (Fi of P1,) 

7orod aroa ( 3econ4 fl.) 
rorc area ( Typical f .)  
ryarob area ( for 16,17, 18 „ 

19th ti o.)  
.hi no room 

err R M+ x~ 

a 	0,966 45 ft2  

24,467.05 ft2 

5,225.O8 ft2 

5,366, ft2 

21,463.75 ft2  
353,00 ft2 

10* 144.56 ft2 

10,665.54 `t2 

5,633.00 ft2 

733.62 ft2 

L. 	 ?L2, 	y wrMMwiwP~_ 

ft.) 

O.I. ( Pnrttn) 	 1 

lot ( chopping) 	 1: 
2na + pop Floor CReotaurimt)2  
Typical Floor ( Office) 	12 

8orvioo ?l. 	i 

Hotel Floor 	 _   
23 Plooro•. 
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.  1~8 
API"F- B 

RAMMAYA 11 
OPP ICE WILD  DUIW lUG 
15, flAiflMIDA,7fltI DELHI. 
Por SHEI RJu11J RAJ t 1- R., 

gontnz A A€ l% O, , 65-G GOD& UGlT C tcus 

vorod area ( bicomont) 30,966.45 ft2 
+vorod area (O.P.) 24,467.05 ft2 
r l000d a 	►a (G.F.) 5,225,408 ft2 
rmiooiblo area 5,366. ft2 
'orod aroa (P .rot 	) 21 ,463. ft2  

~a of lifto on (First P1.) 353.00 ft2 
7orod area ( L000nd fi.) 10,144.56 ft2 
rorot area ( Typical fi.) 10,66.4 ft2 
rorot area ( for 16,17, 	18,E 

'to.) 1 9th 5,633.00 ft 
»h room 733.62 ft2 

Ii11OL&.t liof iiP ort. 

ft.)  

lot ( nhopping) 	 I 
2nd Top P2.00r (flootmwont)2  
TypicalFloor ( Off too) 	12 

8orvico L1. 	 I 
Rotol floor 	 i 	. 

23 Ploorc. 
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Original 8i. of plot 	 56365.5 	ft2  

dga r ft.r 	 49954.8 	ft2  
Permissible F A it 	 4. 
Area an 7 A R 	 199819.2 ft2  

B 	 AE?A IN jr  

Basement 	Iii 	 23803.0 

Ground 22467.0 
Ground(sraolosod) 5225:10  

Pi rst floor 2146 07 
Loft 3532.0 
Second floor 10144#56 
Typical floors 138652,15  
(13x10665.53) 
Service floor 5993 
Hotel floor 
4 z 3593 22532, 	0 

We o)i n• room 
Floor 733.62  

A it used 	+ 	3.96 

0 
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s.a 

Open parking 
Area available 
Area required 
Covered parking (OAP. ) 

Area vatlable 
required 

Saventent px'king  
A Care 34 
scooters 70 

Cye3ee ,770 
Area required 

available 

54 care 
13743.87 ft2  

13500.00 ft2  

52 cam 

15515.8 ft2  

13000 ft2  

.. 8500 

2100 

22150 

w 25182.45 ft2 



PIRt P1iOTtCXOLT PART IV 	ic 	1970 

Ccopot 1.1 coveru roquLrozcnto of lire pro oction of buildinjo 
tbrouGh the cl coification of buildi 	o boo f on oc 	pønc ° cn d 
t rpe of conotrction, cind theirr roquirern ntp. 

1.2 aloe covoa'a the exit roquireeonto of ail occupant 

3 	C .ac cificatton of buildingss bared on oceupancioc 
A-. Residential 1.  Lodgii 	or x'oorntng houses. 

2.  One or tvo family private d. reilinaa4 

3.  Dormitories. 
4.  Apartiiont houcee ( .Echo ) 

5.  Hotels.. 
B«6 Educational ooi co 	.o, 	.,, etc., 
C. iuctitutioncl 1.  Bo 	talc 	&initciria  

2 Cuct+c ial iva titutio 	- bomoc for 
aged a d infirm#  convoloeeeflt homeo 

.. Panel inotltutionc 	jails, prioonr,, 
manta . honpitelc 	reform, tari+ c. 

D. Aceo bl r tow Theatrical eta. 	+ fi*Ôd ooate for 
over 1000 pO rcone. 

• 2.  Theatrical stage + 	0 	 for 
leas than 1000 

3.  Uithout stcigc -- capacity : 300 or Coro 
44 l'ithout ctage.- Loco than 300 
5. Root.- 
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V - Duainoca 	Uaod for transaction of buo news, doetora 
doa ticta, no a atando, lunch counters Derr 
10a8 than 100 p. 1irberchop, beauty parlo 
city sail, town boil, court houses, ) ibrar 

1" - tlorcantilo 	Chopa,, atorco, . 	i et for dtoplay £ sale o 
rnerchandico, wholes ale or retail, office, 
stora o & service aoil .tios incidental to 
sale of merchandise., 

G - Industrial 	1 Low bazard ' inthwt rice, 
2. fodaz ate hazard 
3. ftgb . hazard 

H - Store o 	are houses#  cold storagos, freight dept. 
transit oht ds, store houses, truck and 
marine terminals, Barra ;as, hangoro, rair 
olevatora, barns, stables. 

Note: 	 2torago properties are characterised by 
the proeence of relatively amaU numbor of 
person in proportion to the area. 

+J - i3zardoua 	!tors e x anufacturo of natural gacea 
inZ1amz ble liquids etc. amurition, 
explosives etc. 

Vote I 	 A text. of occupancy shall be necessary, 
fore any ch an-;e is effectod . in the 

charactor of occupancy of any build g. 

4. T 	Qf on trt -ti©n 

	

Type 1 - 	structural components with P.R. r hro. 

	

2 - 	F.R. 	#IRS. 
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5.2.2 City divided into Fire Zoneo s 
I - Conp.rioin of A + D # C + D + MALL .E P 

2-Y+G1+2 	 1 

3-03+R+J 
overinpn#.na fire zonoo - ojor portion of bldg. 
to dooido. 

	

5.6 	oa io io 	~a 	c 

F, Z. 1 	toconform to Typo 102#3# or 4 
,2 or3 

Z 3 	1 or 2 

	

6. 	Gonoral roquiroiøento 
6.1.2 tz, floor are+ to oon 'orm to Thble: , 

blo I • P A for b] 4go. facing one public Qtroot of 
9 n. ►, the 
U'I. - Unlimited 
1P -w Rot pormit ed. 

0CCuP1 flCYTYPE OF COUSTRUCT IOZ? 
2 

UI. 200 140 100 
200 140 100  

C 	 Ut 150 100 SO 
D 	 UI. 100 70 50 

13 	 UI. 290 230 160 
T 

	
aoo 980 140 100 

G 	 750 190 160 130 

600 150 130 100 



*.a 

6.1.2.1 Each portion of a bldg. coparated by I or more eontir 

ouo Piro r000ioting 'alloo  having a fire of not loss 

than 4 bro. otonatnj frori the foundation.  to I rn aboo 

'rho roof at all pointy at all points may be concidc 

to bo a coparato bldg. for the ca cula Lion of nafl. p 

miooibbo ht. and Mar area pvovidod that oponingo in 

coparating wall are aboo protected by Lire aoco bliod 

Open opacea t max , height. obaU conform to the req 

ror3ont of part III General Bbdgo requtrononto. 

6.1.5 Piro otop or encboouro of aU openings. 
6.1.6 	Piro detecting A otinguiohing oyotom in buildi o of 

ouch nice, 	xement or ocoupanc tbt a tire any a 

tco f provide adequate arnin, to occupy to, automat 

tiro dot, and alarm facilitoo bs1i ho provided. 

6,1.6.2 Water supply tar tine fighting. 
(a) Iydrcnto metalled In all bld, a. over 24 c. i a 

a ►d in all bidgo. over 60 in* in ht. andopcciil 
P V arr'uneo! 3onto cbtill be aado. 

the crrantj000nt to be in •no rdc oo with ( ' 

o) 	iourco Of uUtor do upto 60 M btu► 
each h7Grttat&I by a qU* rated to deliver 275 
1/. pump ohall drat, ito t for from a otorogo 

of not boo than 200,000 it. in addtbrt to (d) 
(o) belo r. 

above 60 m in ht. 
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to +m 	there Is pressure of 3 kg/ 2  se& of the 

top most hyrgits. 	PXV to the provided dt lower points to a 

undez'irebly high prey 	e. 

 rnergcy eater zpply to tmk s 

Storage tsk provided with ISO me fire brIgade pumping in Bonn . 
et ion to dischnrge at l a e st 2'76 3/ct into th a took*. 

.? Lighting & Vø*tilat1on to con form to Part VIII Ba st 
17.1 A /a & V. stoma Inetellod to 	 :tra se danger or spread of 

fire, smoke or mom*> 
,.? A/c syst.  circuinting Hirt to more th one floc or fire are 

all be provided with der*rs or designed to close tomatio► 
,,ly ( done through heat sensitive  dvieea) d to stop fansa in 

ease of fir* unless fans are designed to remove fi r. 

7.3 Ale serving large assembly ' over 1000 p hotels (over 500 xc 

pboto..electic control etabJL ished. 

7.4 Smoke venting facilities in v2ndowie bidge underground 

z ctiiree large  area factories ShEU be gitonitic In action. 

7*.6 Natur4 draft make vesting 'iA1 utilizo rove vte or w 3 
velts near evil g.. normALly to be open- If closed to be pros  
ided with stcmetic rrer1ng in case of fire. sich as ;i[ble 
links etc. p C h., s devices ).. 
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6.1.7.6 Zmoko venting facilities for exit safhty to have 
exhaust equipment for a 5 min . air charge. 

6.1 *8 	installation of Chimney & hoating apparatus to 
conform to iv (9) 

6.1.11.2  ai fhcs fin .sho3 err.. w .rr r r i 

Claec I - -Jurfacos of very - lour flame spread 
on which not more than 19 cm effective 
oprcad of flame occurs.* 

Clop 2 -- Low f1. spr. 30 c.n. first 11 unit 
60 cm fi . value. 

Class 3 - fled um f1, spr. c. first 1 unit 
85 cm. first 10 ida.  

.ass 4 - Rapid fi. spr. 30 c. first I unit 
85 cm. first 10 min, exceeding these two 
limits. 

6.1.11.3 2S , 

Class I - Any situation. 

Class 2 - Bxcept on walls t; ooilin s of stair-cases 
and pass ,,as 

Class 3 - Only in living room and tied rooms (not In 
rooms .in the roof). 
and only as lining to sold walls and part; 
tions • Rat on' stair-eases and corridors.  

Class 4 - used au ceiling lining if the ceiling is 
from tho upper surface of floor bolow and 
wa .li conform to class 1. 

not used In kitchens, passai;oss  staircases 
(excluc:ine materials containing bitumen) 
Ref. (IV 4) 
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3.1,l2 	Ln- Refor N B 
6144 	Piro tt a s. o bo proVtdo 	x b dg.e. over 2c 

to hove 6 posccuger c.ø 	 ' min* c 
x citotuted ittb cziergcey øvft 

Ground level. 
7. Exit Ruiromentso 
7.2 	 ori ,t corridor poce evcyc o 

texn ni or %t em st aired or t 

vertdp or t rroco bteh bovo nee 

to the street or to the roof 	nic 

link With Mother bilidin g. Liftc C-

tore arty not con ctde rod exist n. 

Arran uemcnt$ fox. tr€ V1 di. to 	exit ( in motor 

occtcx S 	c 	D 	R 	P 0 n 
Types a&2 22,06 2 	fm 	45 O ~2 

yp on 	&4 22.5 2. S 22,6 ! 30 22 

Zr provided 	4th t rinhlome 	•, 	ere Chia ic not p, 

req Ircmcnt tho di st. 

increased by 600 

The T,D to 	exit from dond end of r+ corridor 

o the di ct Epeci ' ed ( m nx ) except  oxcet in 8*C.D. I 



1 8 

,A C paeity 	 # I. unit  	unit 
width) 	 Long tbt 25 not c otdox'od 

` 	t Arms y a 26 	26 26 	so 	60 	SQ 
o 	rU 7 7 '75 go Ole 78 15 78  

If r ' era provided 	not r uIr 6 by a do a ocity4 

storey/unitt 4dth of exit of stair v1nereosedby 6O. 

If hon . ut 81 exit provided, caroci y/ storoyAmtt dtb 

exit of !tntrwflYsiflCrraOd  by 5 iti F, ,O,D$ 0 type of 

Vb both ero ded,, oa actt t  to be doubted, 

'7.5 11 imIuam o c p Ott to aid to ken for ca 1 o .on s$- 
OCcUP JWGY 	 OCCUP ! LOAD 2, )  
A• 	 1 o5 

fl 	 4 	 6'  

C 	 15 

D (t dth fixodseats 	0 

(a) 4thout fixed eezits 

	

Including dinIng roornMOMS 	1.8 

` (c) St,*  floor& 'a n1 o n b i+ rtcnt 3 
(b) Upp tr solo floora 	 6 

1n 	 In 



169 

load. of meta ino to bra added to main floor 

7 .6 Uumber of exits :- rin. 2 exits carving ovary floor area 
above and below floor I (G,,!?.) at least 
one of them Internal enclosed otairuay. 

7.? Exit DoorwaysMint 100 x 200 (ht) . . 
Overhead or alidinn doors not allowed 
revolving door aUoo4 only in song 
occupanoie30  exit door Ift1 to Open 

• outwit rd . 

7,e Corridors 	• 	1 in. equal to width of exit dooriay  
Iaaaaeowayo 	throughout where stairways dioobaro 

in corridor the height of corridor 
(yin*) =2.4i. 

7*9 	Interior staircase as a self contained un t wi th, 
one aide external wall. 

Staircasea round a lift not aUoiad 
Ilia. r dth 	100 cm. 
Min. tread 	25 cm. 	t az. nod 	19 Ca 

' z. 14o. 	= 	12 pr flight.  
Hoad rails ht. (win.) 	100 CM* 

7.10 	?ire escapes or External Ot :ircaso 
not taken to account While calculating evacuation time 
of a bui3:di. 

all fire oscapeo directly connected to the around, 

Mn. width 	- 75 am. 
tread: 	 15 C!. riser max. = 19 am. 

tax. f'a. of rirora = 16 per flight 
hand ratio 	- 100 cm. 
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spiral fire escape - low occupant load & bldg. ht.=9mt, 

min( 150 cm. with adequate headroom. 

Roof exit t in all bldgs above 3 storeys and sloping 

roofs less than 200 access to be provided 

rontinuous from the street. 

Horizontal Exit: width equal to that of exit doorway. 

to be - equipped with at, least one fie 

door of self-closing type. 

7.12,E 3 Fl.. area on the refuge side to serve fully the danger e~ 

allow .ng min., 4.3 m2/P 
of the refuge portion at least one door to lead directl3 

. 	to exterior or street. 

links not to be prov1 end with steps but ramps in case 
difference in levels max., 1 in 8 slope. 

7.13 Fire rower : must for multi-storyed bldgs. (over 6 etorE 
or 2.5 m: in lit.) 
at least one means of egress shall be fire tower galls 

4 hr. P.R. 
Ramps - greater than i in 8 not allowed 
bet. 1 in & 1 in 8 - non - slipping material to be used. 
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Pco1r HO E3 

1. Slits t ' Lift 3rio co )croon ovor LIC fizo" 

edited .nd pubitobod by R.I. £orcinjim for Mitt 

Canna j t 'ato1 S  root, 	yba, - I - 19th July 1915. 

'. Editorials "Piro t*ovontion to ovorybody'a totnoao" 

¶ bo Piro : ntinoor" - ; o Inotitution of Piro Es ro 

3. 5iiro, X.L.  - "Tho ignition of t torial" -Dopt. of Gotontil 

and InduotrIal floaoarch and Pero off too co ittoo 

Joint Piro rocoarch orcnnlootion, P.R. foto - , o 

4 'i.?.  Lb 	Vtro ond Buildtnc " — Appliod Ocionce Public + 
Ltd., RLpplo Roa4, 	kin g .000x inland 

5, .3. Gupta - " arty I'iotosy of I'io orvi000 in India 
and othor countrioa" - 'Z OUV it:X!" - Piro 3orvioo 
day - 1973. Trivandrum - po 26. 

9 fi .. Gupta .•~.4i..* 	pcio 27 

7. E. 3, Gupta M..f•.A... 	po 29 
as fl. 0. Ouptct ... 0 0 ... 	pzvjo 32 

9. G. S. Langdon - Tho o - "Pisa Safety in utldtni,oO 
Publiabod by - Adam C ri o Eck - London# p.56 
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10. Piro Frotoction broutjb flodort 1utldtn Codo, publiobod 

by Mzoricn Iron C 3 tool IDatituto (1961) - 150 

tact Porty- c000r d 3trtaet, Toi IOri, papa 129. 

ii. G. 0. k, don. Tbo o - *Piro : afet in i1di o" 

public d by Ada= &* Cb rloo Black = Z,ondon, pac 6 

12. 0. 3. Lmtjdon 	ho n 	 go 513. 

13. G. 3. L nc4oa - ' jorao 	 6:.. 
14+ 0 • J. k n don - T to Thome ..~.. ....+ .. 	, 1:0 65. 

15. 0. N ♦. L 	don - i homno 	 96. 

16. Piro 1'rotoctton s stool t Iron X t auto p o 128. 

17. 1►'otionQl 1uildtn Codo : cafes° IV 

13. L.34.  t nd do, Do # 3609 - pa o 

19. .J. Raith Oroon 	oo aid to a000comont of faro dr ,aaor 

4 bbl thbod by Co ont LSor oroto 

t onoctatt*n Lonlon - Jrirj 1976 vol. 10 po 

20. J. rio th Oroon . , • . 	 pago 

21. G.V ML. tond - 9tro and :tool Conotrtiettoxic s Bator° cooled 

t'olloi Coluxrnif - i ro Protect ton Rov&ov" . 

London  Oct* 1975 - pass; 6. 

22 •r To To Lio 	•...  Paco 152. 

23. C. a. Pak 4nd W. C. Chon " - "Croop doforoation of ou-lti- 

otoroy buildin , ir Piro" - foa&onal Conforonco of 
Tall. bui14in at anjoI Jan. 194, pgo 852. 
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24. D. Ajttha: is e - "Piro Zkfoty in 'allDuiiânao" 
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