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"QHAPTER - I

IETRODUCYION

Pire, liko air'and vator 1g one of tho groontoest
npsota of pan, but in roturn it domands o grontor rospongie
bility, without vhich 4t can turn in té noot dimtructivo_
onony. Ovor many thouoand of yoars oince man firgt dio-
coveroed tho choractericties of fire, he hoa been'tryiag to
dipoipline hingolf to a point wvhoreby through inhorited
inatinot ho takes obvious precautions against fire. Vhy
18 1%, thon tan continuos to0 disrogard hie survival Ain thio
roppoot 7 Forhapo becaune only fow of uo have oxporionced
vhat an uncontrollod firoe can do and mgjlority of us foel

that 1t will nevor hoppon to hin.

But duo to tho incrensod froguencsy of fire accidents
all ovor tho vorld poople have otartod rogogmicing tho
potentinl dongor from the fire. Duilding acts, byelaws,
which are provided for firo protection and safoty measuros
havo boen preosofiocd and diéeuamaﬂ by ;ominont sciontists ond
architocts in ooveral "tell ;ﬁilding?»contﬁrﬁﬁcan and

osympooiune, all over tho world.

Iultigtoroy structureon aro cowing up vory fast, and

has bocomo a gompon fonturcs in overy city of Indin.
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This is largely because of scarcity of land, caused by rapid
urbanisation and optimum.utilisation of available land.
‘Hhatever 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. PFurther more concept of comfort are
changing rapidly and air conditioning of a building, no longer
vconsidered as a lurxury and privilege of xew, it is inéreasingly
béing tnstelled in multi :torey structures, some of the new
building materials manufact red, which support, ignition or
spread of fire. All these factors further add £0 the problem

of fire protection and fife fighting in multistorey structurea.

1.1 SCOPE OF THE SUBJECT

The recent1 L.X.C, fire at Medras and Multistorey
building fires at Calcutta and Bombay has made the fire hagzard
probler more dburning than ever. Therefore, it demands special
regard for fTire prptection and safety measures in multistorey
structures. For a low rise and sprowling buildings the fire-
brigade with fire fighting equipments ard personnel can control
and extinguish fire from the ground itself. But when the i
structure of an equivalent floor space is planned vertically,
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 zome.
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| More the number of floors added the problem wiil
become more éomplex ag 1t goes further beyond the reach of the
firemen's ladder and fhose. Normally, this reach is taken to be
about 25 meteras. It is therefore necessary to fight fire

1nternall,y .

At the time of fire, casualities are more often
due to 111 planned escapes and exits. These routes often
fornmulate battleneck and create panickey and confusion during
the time of evacuation. FNormally a mulkistorey building can
resist fire upto 2 to 4 hours. Any thing longer than this
time may not be pgeeible because before that the atrucﬁure
way charred to ashes. FPor the aging occupants and childrens
1t is not possible to endure evacuation through obstructed
routes from such a great height as a multistorey structure
may involve. Therefore properly deaigned, suitably located
and sguately provided axits'and escape routes are a dire
necessity. In the latest thinking the philosophy of evacua~
$ion has thus given waey to the philosophy of refuge zone,

Most of the fire death'’s are due to asphyxiation
because of spréad of smoke and the toxic gases or a general
absence of oxygen and the sergices. System is the most

serious culprit in this respect.

Comparing fire hazards in the multistoreyed

atructures to theose existing in low ones, a more realistic
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analysio of tho vhole problom moy shov that undooirable apecifi
£iro hagard can and punt be officiontly restrictod. Thic can b
dono by meane of safoty measuros in planning and construction o
oultiotoreyed structurc. Uith thio we can mako thom ot least

ao safe and possibly evon safor than low ones.
{2« OBJLCCTIVES OF THE THEAIS

A gront number of multistorey structures aroc alroad
plercing through our urban sikyline ond many more aro expected t
rigo in the near future. Author feclo that, like wind and
earthquakos the 11l effects of firc must bo dofonted. Thooe
pultistoroyed structures should be designod technologically,
pound economical and safo. Author in his dissertation intond tc
‘offor thoe imgaet of fire begards on the multiptoroyod structure
and tho safoty measure to oncountor and control them. This task
may be achieved by a rotional approach t0 fire orionted
problomo vhich may be dorivod by conoidering tho basic fire
"problems like, firo provention, human eafety, firc containmont
and fire oxtinguighmont. Por tho safoty of the occupants the
dosign should have provision of offoring occupants good
opportunities of onfe refuge ond cocape. It should also avoid

the onvolvement of porsong outside the firo offectod arcas.

ie far as thoe architoct is controlling tho choice
of materials for the 4intorior finishingo he is able to con-
tribute to safoty by prohidbiting the uoo of heavy smoke and



tozdo gaoc gonorating catorialo. 7Thic nay apply to typos of
plootic linings and othor intorior furnishing ond finiohing
cateriolo which pay ignito and roleaso lorge quantity of ouch
tozic goocs. Sowmo of these flavable catorinle may ovoen
quickly produco considorablo amount of hont aftor ignition and
ircodiately convort into flamoo. Thio 4oos not oven allov tho
pafe ovocuation of tho affoctoed fire compartwonto if not dono
promptily. Ono of tho rocont oolution 40 the probl&m of
diopooing of guscs ond smolko in fire situntlion hao bocen solvod
nainly vith the help of tho "Vontilaption Syptonm® by eroating or

ovor proopuro and vorking oo smoke exhaustor.

Duos to0 tho inmportonce and spocific problems vhich
arico in f£ire oituations, tall btuildinge nocd spoecinl considor:
tion ond oguipmento to moot thooe gltuations. Theroforo, thoy
pay b treantod mors cavofully snd with more ppocific means tha

sonll lov buildings.

Author in hic dicoorteation vich to ascimilote ond
analyco alli atondord tronds ropoarchao and practicos portainin,
to fire onfoty and fire hasardo in tho multiotoroyed otructuro:
vhich moy help in.ﬁormulating tho safety critorin for tho dopi,

of nultistoreyed ptructurce

1+3 PURPOSE ABD OBJECTIVE OF FIRE FROTECTION

The price objectivo of fire protoction 4n tho



6

mualtiotoroy otructure io to olinminate all poosible hagsrds
liko conflogration hn:znrd, nmoko hosards and hogards %0 tho
hugan 1ife and proporties. Had &t boon possible to oliminnto
0ll fuol from the conotruction of duillding and make it fully
non combustible, the fire haszards would havo boon groatly

rodqueod.

Pirst and foromost purpepe of firo protection io
te (1) roduco the pannih&lity of firo out~dbroak. Preaﬁmina tha
tho fire could not bo confined or controlled, thon the socond
objoctive will be (2) tho roduction of tho proporty loooes
vhich con ho done by deoigning suitadbly firc recisting structux
and non combustiblo conotruction. Iast but not the lsast {o
{3) puran enfoty, vhich cannot bo noglectod ot any coot. The
occoupants of tho building can oscapo 0 aafcﬁynar ovacunted
providod if building hao officiontly designed epoapo routes
and proper compartmentation ©f tho bullding to confine firoe
ot tho ploce of ita origin.

The objootivoe are 4o:lt in nore details in thoir

roopoctive chaptorn.

1.3.4 REDUCTEON 67 EROFDRTY LO33

Boforo conoidoring how it may b0 poosible to
roduco matorinl lono frowm firo it io woll to considor, in broa

torro, tho oxtont of tho problem aocsit oxiot in our country



ot prooont. Unfortunatoly no uptodnto statistics rognrding tho
firo loocoo ore availaoblo, in this recpoat, nll inforcation in
tho form of poancoreal 1o availabdblo with difforont authoritioo.
Tho ootioatod dircet looo in the f£i0ld of fire sorviceo ino aboy

2 vhich do not includo tho loos of ﬁninaureé building

100 ororco
Thio aloo do not includo rouonbility poriod omd reproduction
lono, rohobilitational losa, loco duo to unomploymonts, otce.,
uhich oll ouw up may go woll over fou hundrod eroreo of rupoca

DOr FOUY .

Faf controlling the posoible saterial lacsos Buo ¢
firo, ot the tolornblo minipum 4t is neccooary to undordtand
%ha‘prcaunt tronds concidoring tho changing patiorn of indugtr
and commorce and the uoo of matori l in deily life. Tho
introduction of high wvoluo oguipmont, cuch ao complex dato
prosoosing inotollation in officos, cootly 1nﬂtrun@aa_in
onzineoring and chemienl plonto cll tond to inoreaco matorial
looo. ihn incroapo use of mord randily combuatiblo matorials
of conotruoticn and finiching coupled with more sophiaticatod
mathed of{pagkzng the goods wo buy ond uoo in our deily livas,

all taend te incresoe tho potontinl oource of ignition.

Proc the oaritor findingo and gonornl otudy of

£iron 1n hniléingn cﬁrtain_decirahlo pracnutiouary monoureo

‘‘‘‘‘

bqggmd apphront to minimiuo tho proporty looo which may bo

\ aum@prinod a0 boloy 3
// . ’\'.

RS ‘S ‘
. . - N .
- L A N oy
- LAl
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(1) Adoguate firo resioting of otructurs

{14) Farming of fire fighting compoartmonto of limitod
floor aren nond ocudbic capoceity, to reduec the nroan
and ocudic cnpacity, to roduco tho arca ot rigk.

(144) Tho sogrogntion of ocecupancy hapord
(iv) The {oolation of high firo risk areas within tho
cecupancies,
(v) The provioion of puitsble moans of controlling

outdrenk of fire.

(vi) The provision of ouitablo nnd ndoegunte means
of firo wnrning.

(vit) The provioion ¢f firot-aid firo figkting oquipmont
and porsonnol with +tho knovwledge to use it

(vigd) Adeguato noceos faollity for the fire brigado
with sufficiont untor oupply rondily ovailablo.

The adoption of whole or part of thooe procautions
depondg upon tho type of occcupanoy. Thooo btasic £ire proteotio
noacures should be kopt in choolk ond ono hopes ia roduco tho

proporty loss from tho outbroak of fire.

Ye3e2 HUMAR SAFETY

#ith tho dooignors point of viow oafety of life is
of tho primo importsneo. To consider the reduction of cutbrenﬁ
firo and the roduction of matdrial loss hoewover aro the nspocte
vhich provides o Yagkground to the ovornll probtlem. It is
unfortunate that ss a building dosignor, this point is genorall

noglootod.



o
dafoty of 1ife boing tho @woot vital and importon

cultistoroy atructurcs, it 1o nocepnsary to provido

firo protoction  moapuros to eolvo tho problom. A

whoen f£iro breako out in o huildiné tho icoodioto

to tho oeccupnnto. If pgufficient fire prevontivo

ionc 1liko firo detoctoro, firo uiagm and pronpt
tion oyotomo are cdoptod, thon tho ogoupanto get'
t timo to esecmpo to mafoty beforo the fire takos o

urn. Thoroforoe, location and oige of ococapo routo:

‘ant cignificonoc for buman safoty.

Apart from all pocaoidblco procautions abﬁblnta
1 o oultioctoroy otruoturce 1o novor soaurad beaauaa {

Llure $0 caintain tho prec-ution proearibed or to 4

ing whon an amorganny donands 1it.

OURE ALD CHARACTERIOTVICS CF PIRE JIREAD 1IN
PLIZTORDY ITRUCTURE

Rorwally anoe thinko of firc in o bullding oo
with 1gnition and thon aproading bdbut the proccas

*
]

i 10 fnportant ovon aftor tho fire had atorted boeoem

1md ofton involvos furthor ignition. Sometimos o T

of n roon will ignite a coobuntible item psomo dio
rodintion or hot gas ond tho continuous aproad of .

ho ourfaco occureg thooriticeolly duo to o rapid
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ougeceaoion of ignitiono. Uocunlly tho firo oproad 10 not
toecauco of tho ignition of o ploce 0f 008 or plavtie, but

of caocoo ovelvod by thooo caterinlo ag thoy aro hoatod.

"Corbuntible catoriole ovolvo wvalatileo noro
ropidly oo thoy ore heatod and 42 onygon ic procont tho
£lacablo vopouro coy igpitos. thon oozeo koatsng tahoo
ploeos tho nolxé our%ucoa. vodlo ond ecllings thoroelvon
bogdn to ormit hoot in tho forn of radiation bocosuno
rodintion tnercocco coerc ropidly with o rioo of temporoturo
thon doop conviotion or comduation 4t o, thoraforo, oot
$apa#taa£ roans of oproanding fire throughout o building
or frop ono butlding te nnﬁ%herﬂﬁﬁ'

Cenonidoerding o lorso opsoo of which o volativoly
sealdl port contalinc buraing catorindo tho floor on
vhich bturning catorial io0 rooting oan boecons kontod duo
to conduotion {Mige 14} 780 coiling icocodiotoely obovo
tho burning cotorinl and coro diotanco avay vill boeoco
hooted by comviotion (Pis. 105) omd oineo conviction currontn
travel ot covernd feot por gocond catoriolo quito away
ron tho irc will bo hontod by hot pgnoos. fHoaror to tho
2iroc othor eoubuotibio matorionlo Juot surrcunding tho burnin
orca will bo hootod by rodiction froo tho flomon (Pige 2).



18/A

-

ot
o ARV 4

P Yl LA A e B A

N b N L T T S
AR ',\ i A I s ‘ -l"l;( ™

3 L

v, X

i Jl
L
9
1 >
!
‘
*

4 LE]
‘
-
.

.
v
i
i
i

e PO s S e S 85 NN e 3 L a0 R



T T T T

ol TR T R s SRR TOREEY SR

RIS A o L IR B S o N SR I Ll

ST 3, 5768 R R TIRN wRSPh, 1P U, T

FiG-2. GPREAD OF FIRE BY RADIATION VIA OPENINGS O
COMBUSTIBLE MATERIAL. ON THE FACE OF AN
ADJACENT BUILDIN G, '



1+4.1 ONOGTH ¥uldlGh OF VIRL TLLITRATURE

Aftop otudyins tho nuturo and charaetoriatico of
£iro oprocd 4t ip vory noconosyy to hnov about tho dovoloponont
of tonporaturo during tho €irc, fron tho ignition to tho deeny
poried of firc. Thio growth in tho tonporoturo in ohown cloord
tn o crophiesl form dn {Chort 1 ) by tho holp of omooth curvo.
coriod of firo boforo tho netual burning or flach ovor ic ohowr
by Z+Bs %hio 1o the poricd uhon ignition otarto $oking
plogo nnd tonpornture of tho roorn and ovon ton;ornture near
tho ignitod caterial ic lows During thio poried tho daragos
are conparntivoly logs, and chancon of soenpes fron tho
bailding rocainn fair. Tho flach ovor or roil burning otarto
at Bs Thin poried iﬁ ¢allod fully dovolopod poried when tho
roon tomporaturc roachoa to tho highoot. Thon tho tonporaturc
otart folling froc tho point C apd burning poriod ondo apd £ho
portod of Aoony a@nria. nﬁrlng buraing and port of thd docay
poriod tha tenporaturs rioceos oo high that, tho oproad of fire
con tako ploee through wdiotions, by fire ponotrotion throush
partition vallo ote.
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CBAPTIDR - 11
HIOZORICAL DEVLICEFISHOT OP PIRE SBRVICTO IH 1npla
AMID ABROAD

“It hoo beon otntod dhot tho Egypiion knd popo 4000
yoaro ogd organicod firo-fipghting for tho firot timo and tho
£irot Govornpont Piro Dorviee Dopartoont knoun £6 history uso
oot up by tho Roman Dmporror Auguotus Cononrs Tho £aro
porvico in our cnuutvy kovovosr ab&rﬁﬁa ouch loto but cortainly
aarliﬂt than tho ootabliohoont of 0rgnniuoa era Jeorvicen in

U.Bs vin tho london Piro Brigado uno otorfod in 1888 only and
Caloutta Piro Brigndo wao cctobliohaed in t622”5.

2% ROVEBLOIELDRY OP PIRE BERVICLED IW IDDIA

In 19th contury uwith t&a ootnblickront of Lnot Iadin
Coopany ‘o trado ond comnorec, firod orgenicod fire porvice v¥as
cotablionod ot Eajor port of Calcutte. Boenuse of thoe povoro
locoon duo te fow bittor firoo in tho otornsoe, Eannt Indin
Conpany tetoed sorioupnly to foroulnto sn orgnniontion vhich
could safopuard, and fight out firo undor such oltuntiono.
Chambor of Conrorco ond Incuraneo (onpany vhich vorc ooinly
rooronsible in ootabliching firo corvicos in tho continont nnd
UsZs hno oloo oncournpod and oconvinced Toot Indin Qompasny, tho
nogossdity of ouch orpantoation in oafopuneding thoir intorost
vith the rooult twe cajor orpanioations developod one ot
Codeutta and tho othor at Boubay.



135

At the initiol otagmoo tho Caleuttn and Doubay Pirc
Drigondo otations wvore not vory woll orconiocd but by and largo
the noeosoity of providing protogbion to 1ife and proporty woo
rach loft by tho poeplo and povornront 0f thio evuntry, vith
tho reoult in 1871 £iro stotions woro dulit as por tho rocoooor
dationn of opoeial committoo of tho Justico undor tho Juto Lore
Houoo Act II of 1872°% pirot timo in hiotery tho cost for tho
firo gorvicoo ware attachod to Colouttn Funicipslity, ond coro
opplicneec and horpo draun oguipsonto and stoan ongine woro

- brought to roinforse the Caleutta Pire Drigodo.

Thoe inportones of firo protoction woo oo cueh folt in
1916‘that governmont appointod o coomitioo to roorgonine tho
PAre Brigonde, and as o rooult in 1912 Capt. Boesnrd & Uoot
Brook, O.B.ds Hele Fire 5 wao brought from Snglond and horgo
drivop stoon onginoc wore roplocod by potrol drivon five

- onnine.

2.2 THE PIRI0D OP HODZRBINARION

Boconoity of five protoction wao lorgoly felt all ovor
the vorld and ovory countery ondo an offort to voll oguip Sto
firo fighting btriscdo. Road propuloion wvao introducod for tho
firot timo by H/o Norry Uosthor & Jonp L%d. It 1o fw tho 1903
thot Coloutio ond Poobay firo otntion alod addod firot potrol

firo cngino conbinod o chemienl appasratus, hoso tonder and a
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firo oncapo boinp Rowry toathor's oliding enrringe pattorn
vhich woo dooignod 16 ronck o hoight of 50 £t. and w30 aloo
capablo of propolliing tho cachine up $0 25 mapehe  In 1907 ot
Homboy otation a £2 ft. long turn téhie laddor pountod on nn

nutorobile wno introducod.

2.3 LATER FHAOR OF DEVBIOPICIT OF PIRD OJERVICDS

vorld tar II drousght o radiczl chongo into fire
porvicso, due tov tho ohnnged rothod of worfore, oivil dofoneo
vas introduced ac the fourth ara of §ofoneo porvicoes, xn‘nhioh
£ird porvicos played an ioportomt rolc, Phe allics Durvey
indio and found that its firo Lighting orgontvation 1o very
oueh balov otondard, and to briuvg £t to tho otnndord, tho
firo punps, conninoc, ond fire fighting cquipmonto otorted
pourins upndoy eivil defongo poarcoment prograsho.
2+4 ADOXDISTAARIVE ADRT UP QF PINE JURVICID

L6 1IDIa

Piro porvieoo ip Inéin 10 uafortumatoly not undor
the control of Qontrol Govornnont vhich would havo boon on
{donl adodntotrotion slitheoush the country. %o-~doy Indion

Piro Soxvico foll into four catogorien, oo follown

{1} Iaintoinod by tho Contrnl liiniotrios, iiko
Datoneo, lote, Reilunyo, Communieation &
eranoport (Civil Avietion, Dooks, Foot O

Tolozraphe)



15

(1%) Thopo direetly undor tho control of State

govornnont .

(114) Thooe mansged by cunieipolitios, Dictrict or
loeal boardo nnd othor local bodioo.

{4v) Thooo ownod by privato partico, faoctery nillc
and othor isduotrial ond coomercinl ootablichw

eontos

Tho numbor of firo otationo and ototivtien of cortnin
firo vervicon of 1970«7% and T2 Ao given in the $odblo lo. |
{APICEDIL = 4) "

2+%5 BIOTOURICAL DSVDLOBERY OF FIRLD SBRVICZD

Bgypt wao the firot country wvho govo rogulur troindng
to thedir fire con. Though tho oznet wothod and toeknigue
crployod by thom 4o not yot knoune In 150 B,C. Dtosibingg
6 oedontiot in Aloxnndrin won tho firot mon vhe hoo tho erodit
of invonting tho first fire fighting vguipsont, o reeiprocate
inz pump.

thile tho firot Covt. Piro Jorvicoo Departoont known
te hiotory oot up by thoe Reram Dpporror Ausuotus Cocpars. %ho
Rownng boing officiont ond touhhical}y @indo# 1ntrodu¢ea.flro
£iohting oo ono of tho espontial dution of tho citigon. |

Hundrodo of youns donann known oo Vigilos woroe trained in
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firc Cighting ond wore organiood inte ooharto or cam§snicd,

Tho ogquiptento usod by thon vero - large mmtor filled lcathor
toano vith motal ppouto fron which wntor vas foreod out tbuaraa
tho fira. During the omorgoneico, thoucando of olaves usod to
bo ordorod by thodr rootoro €0 ua?ry buckoto and £411 tho onpty
vator bagos

Shoro wood to bo nbout 1000 ¥igiloc in ench eohnrtc or
eoupanico. 7Tho ontiro dopartmont wos orpgooiood dy o Cormandent
a Siphonarino oy Chio? for in Homos Ao 3¢ 4o today shore vero
cricinalo vhe not only tool odvantages of thoe confusion cnugod
by tho big firo to ptonl, but a?tan‘&olzwarntuly ptartod 4¢ to
get an opportunity for thio. I% ooy, howover, bo oddod thot
barring Coypt and Rome tho roeot of tho worldd rill-abﬁut throo
conturion ago fought thoe fire oo it caui&, uiﬁh¢ﬁ£ any orgziu~

nication.

%?§’QE&R$Y BIUIEHE0NYS OF SHD PIRS SURVICLS

The Roman fircsen woro oguiprod with tho hand puspo
ond lonthor hooor, hachworo, oows, wator bago buckoto, laddoro
acd ovon the lorgo pillowo to droal the £all of non, uho bhad
to junp out of tho uppor otoreyn of burning housos. Tho
peono around o building houso in anciont RHoww woo tuch tho
potic op we £ind to-dny in our oodorn cition, oxecopt for tho
cquipoonto with oporationo, being dircctod by the Chic? OLfieo
of Piro Prignde.
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2472 FOSIZIDD DURING THD MIDDLD AGDS

Purin, the niddle npo many 0l4 eitioc and tovno vore
dootroycd by firg, and in thio poriocd tho firo nervicon woro
ot i¢o obbe Londen, nnd Conastoutinople woxo porbapo the
croatoot cuffororo froo the calanity point of view. GBore of
tho vorot fires rocordod in hiotory arcj Home in 4D 64 uhon
ﬂntlra oity woe burnod by Bmparrbr ﬂﬁra, London A.Ds 798 ond
982, Coponbagon A.Ds 1728, Chiengo A.De 1871 and Bonbay 1966 A
iondon aloo had ben o viatino of o grent f£ilro in 1966 A.D.
vhon the grootor part of tho oity wao dostroyod.

In 1680 a Gorman Jelontiont invontod hand oporated
punp eapable of thpoving o otonn of wntor upto B0' divtoneo.

In 172% Aichard Howvoharm producod on ioproved typo
of firc ongino vith punping levoro running along ite longth
{roquiroed looo pooplo for aporation)s In 1672 two Dubeh
brothors Jan ond [Nisoleno Vandor siofjdon introduccd lonthor
hooe for ouction and dolivory as woll po couplimgn for
Joining lonath of hosos In noxt 100 yonre "Pire Boob® was

unsueeonsfully iatreducod.
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quality of catorianlo, tho 4otallo of wothed of ito application
or conotruction, their dinonolong aad‘ﬁhicknauc of protoetion
-0ll thooo footorp offoot tho £ire rooiotanco and ovon o
0light chongo or codifieation in thio coy have o eonoidorablo
offoet on the firow~ropintnnes rating. The preportico of ooro

of tho tulldins rcotorinlo sro givon oo follevingt

F.2.1 STTDEL

Lite ony othor motol ntool 1o oloo o noncombuntible
ontorial. In cnoo of firc atoel ecannot uwithotand firo for o
lonsor porded " Por tomporoturo updo 250° ¢ (482° 7) thore 4o
o godn in tho ulticato otrongth of nild otool vhich roturno to
i1%0c norznl voluo of 4@9“6 (7152°%)¢  Tho tonporaturd at which
tho yiold npd ulticato otroocon for wild otool have fallon S0
tho uarﬁing ptrooo is about 550°C (iOEZQF) tut on cooling moot
of tho lonas of oéromgth io rocovorod. 7he oritical touaarutuéc
of otool work 1o thorofore considored L0 bo 350% (1022%).
Any othor high otrongth solloy otood follovo oinilar bohanviour
vhon hontod. Cold workod high ocberonsgth o%0o0l on $ho othor
hond, obowo o sarkodly grootor roduetion in otromgth and tho
eritical teooporaturs for otacl uooed for gro-otropocd oonoroto
work hap hoon chown within the range of 300% - 456° ¢
(752° - 842° P)=7,

2ho moat sorious hahoviour of tho ptool undor

firc 1o ito high thormal oxpanoios vhich onn lead to doforon~-
4ion ond fuiluro of tho otructursd.
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2.9-2 FOII7I0N DURING TRU MIDDLL AGLS

During the middle pge pany 034 eitioo and tovas vore
‘dootroycd by fire, and in thioc poriod tho firo corvicon woro
ot 1to odbb. London, and Conotontinople woro porhapo tho
cropteot cufforors fron tho calamity point of viow. Boro of
tho vorot firos rogorded in hiotory nroj Rome &n AD 64 uhon
ontiro oity woe burncd by Soporrer loro, London A.D. 796 ond
962, Caponbogon A.D. §728, Chicoge A.De 1871 and Bonbay 1966 A
iondon nleo hod boon o vietin of 6 gront firo in 1966 A.D.
vhon the groator part of tho oity vao doptroyod.

In 1680 a Goroan Jetiontint invonted hnnd oporatod

punp eapablo of thpoving o otoon of mutor upto 80' distonoec.

In 1725 Hiohnsd Novohoarm produgod an inpreved typo
of firo ongine uwith punping lovors runndag along ito longth
{roquired looo poople for oporation)s In 1672 two Dubeh
brothors Jan oand [ligolenc Vander ioijdon Antroducod leoanthor
hooc for cuetion and dolivory oo woll noc gouplings for
Joining lonath of hooee In noxt 100 yearep "Pire Boodb® was

unnueceoonfully iatroducod.
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CEAPTER =~ IiI

PIRL 2aAPERY GRITXDRILA POR THZ DBTRUCTURAL J¥0TDH AHD
BOU STRUCTURAL BIZDLGRZ

Fet  SPABILITY OF 8TNUCTUNAL ELSNLLTS

Hore it cuot do otrogoed thnt otobility or safoty
1o o conoopt vhich bao to bo appliod te tho vholo objoet and
o cover oll aopeoto. [Hisoing to oconoidor a oinslo point can
rocult in perious nichapo. Piro protostion $horcforc 1o an
Antorroted procoun and any of thoso aopoeto con bo ovorlookoed
only at the soot of ontire ocet up. To guobo Hr. J. G. Bodho,
Prooidont I.Z.X« "The provicionc for £iro oafoty ecnotituto o
chain of monourcs whono officioney ic joopordicod if o aingle
link, f.0, 0 oinglo acpoet, 40 5oglnnﬁc& or ocubjoctoed to

wonknoos or follurco®.

Je2 ECHAVIOUR OF BUILDIUG HATORIALS AT BIGH TELFURATURG

Stability or fire rooiotancs of any bullding otrus
turo 10 rolatod to tho charnetorintico of its otructural
clowonto {vall, floor, celunno, Bars). PFiro rooictanco of
theoo cleronto dopnd vpon vhothor thoy oro gade out of tho
goobuntidle or amncoubduntiblo motoriols, and the tico it
could rooint povority of firo ot cortoin tonporaturo without
failuro. Bohaviour ond proportics of poot of tho bhullding

patorial oro changod undor high tecporature. Tho kind and
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quality of catorianlo, tho dotailo of mothod of ito appliention
or eonctruction, tholr dimonnions aaﬂ'ﬁhicknnau of protoetion
-0l) thooos factoro offooet thoe firo rooiotanco and ovon n
0light ohongo or rodifiention in thio cay hove o conoidorablo
offcet on tho firo~rocictanec roting. Tho proportios of oorw

of tho building rotorinlo sro givon oo follouvings

Je2+% GTUBL

Lite any othor notol otool 4o aloo o nonconbuntible
eatorial. In onpo of firo stoel eannot withotomd firo for o
longor poried " For toompornturo upte 250° ¢ (482° ) thore io
o goin in tho ulticato otrongth of nild otool vhieh roturno to
ito norcal vnlue of éﬁﬂ“c (752°2). Tno topporaturo at wvhich
tho yiocld and ulticato otroccoo for mild otocl havo follon %o
tho vorking otrose 1o ohout 550 (1022°%) vut on sooling moot
of tho loos of otronath io rocovorod. 7he eritical topporatur
of ovool vork $o thorofore conoidorod o do 350°C (1022°7).
Apy othor high otropgth slloy ctoodl fellews oinilor bohnviour
vhon hontods Cold workod high  oteongth otool oo the othor
bond, ohowo o zmarkodly groontor roduction in otrongth and tho
eritieal tooporatupo for otool wood for pro=ntronnod conaroto
wvork hao boon chown within tho rongo of 400°C - 450° ¢
(7152% - 842° p)»?,

2ho oot sorious bohoviour of tho ptoel undor

£ir0 1o ito bigh thormal oxpancion vhich onn load to doforco~
ticn ond foiluro of the otructuro.
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Je2.2 HABOHRY

Fosonry vork in tho form of trick tilos, concroto
ond other typos havo boon oineo long upsed for firoc protoction,
purposen, porticularly 4n wall and partitiono of tho bdbuildings.
Tho £iro ropolotnneo quality of $ho rntorial dopondo upon tho
iuorodionto of tho bricho and tilone In gonotruction of o vnll
vith hollow maoonry unito, tho tetnl thicknogo of oolid matorin
in the unit, rathor thon ovornll thickneos thicknooo
of tho conptruction fo o foctor 4n ito £iro rocictanco, for
oranple "o wvall of 8 inchon caoonry unit, of ealenrooun gravol
ogerecnto vhieh are 78 por cont nolid vill have 5 hours Zire
roolotanco rating, vhile the oono wnll conotruction with unito

57 por econt golid will havo o lovory B houro firo rating"’ﬁ.

Be2e3 IRICK LORE

Ordinorily cloy wrichko havo trocondous earaeity
o rooint tonporature. It Lo only undor vory cavore ond
prolonsed t;ro oxpooure tho surfaco of bBriol Doy oplit dut
puch condition vory rareiy comocs Cloy bdrieke ¢on withotand
tcopornturo upto 1006° ¢ ilﬁ}?” F)" or core without any catori
dacagoe.e Fopolibility of brichko follure boesuos of Gioruption io
olropt nil, but tho oxpanolion of brichwork or of otool uork 4n

gontoot with 4t may caune gracking or bulzing duo %0 ozranolion.

/

Je2ed HLURIUXUHT
Though aluminiun 4o not uood oo tho otraotural

coobor liko otocl, but otill 1to bohaviour in fire cust hp'knew
y



?ho coltins point oﬁafluniniuu and 4to olloyo 4o 650° ¢
(1202° 7) uhich 1o gonoidorably louor than cteelfz Howaver,
thore 1o o ties log bvoferc fuoing actunlly tokoo pilanca, ¢hio
odoo dopondo upon tho thicknooc of tho netol. Aluniniun hao
tuies tho rato of thorcal oxpanosion, loos hﬂai copacity, and
a grontor thorcal gonduetivity tnah ptools Ito eritionl
tonpopatare o avout 250° ¢ (462° F)‘a doponding upen tho wao
of particulor clloy. Yhon 4t 40 uoed ac otruotural olooong.
Tho Ziro protoation roguired for it vill to oo cuch that 4t

911l net rorain tho doonomicol propoonl.

Jeldeb AJBSIT0L FIODUCR

Tho ability of ocohonton bapned producto to rocfot
firo dopondo to o lowvgo aegtont upon $ho ooount of aobogtoo
fibreo iacor;aratod in tho products Aovostoo In ito pure foro
uood oo oprayod idnoulotion in conjunction uwith o gunortaciouwn
bindey L0 bhishly firo rooiotivo. “Aobootoo coment containg
about 10 por ¢ont of nobootes and high progortion of portlond
comonte This 40 thourh nonconbdustiblo but 1t pay ohottor
vollontly fn tho carly otoge of firce. This chattoring vill

"tac Eoard ond

largoly dopond upon tho 1ito ooloturo aontont
vhoot of ratorinlo vhich contains o ouch hichor proportion
of aobogtoo fibor and cay Yo bondod with matorials othor than
dprtlond cocont oro kpoun oo "oobogto vood™ or ancbontoo

inoculation doard. Tho rajority of thono preducto nye non-
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cortmntiblo; But somo in ordor o improve thoir vorkability
contolin 0 aoadl proportion of organia moatorial uainh Ry make
tLeon tochnienlly combuatiblo. Aohogten in gonoral proavidon
volunhle protcction for ntructural catal vork and holp 4o

ovorall inarcace in fino ropiotonce of tho matorinl.

Fe2e6 BLALD

Gonexolly the glosc pane eracko uecauuo;af tho
Scoporafure difforangoe botuoon tvo $oceo, thioh uaudliy hoppon:
vhon building 40 on firs phoot glaos opoclolly in vindows, ooy
rorain 4n pooltion for comoidorablo fioo, but 1o nloo unprolief
oblo, and thorofore connot be o dopondoblo medium of fire

protdetion fyon rodintion.

“irve reeioting glocing lo provided by réigfercoa
clano which hao onteddod éiru zooh, ond uocd in 1intﬁ?§ uipo.
Otbor vartoty 40 tho ecoppor coose (o oloctro coppor giazing)
gleoo pangoe  Thooo gloooos wotoin tholr intogrity in f;?a
~ for o linited poricd, | x

\

\

Ripbor ond all 4to byproducto oro soubustitle in

JedeT TIHELR

pnturce. ood ovor 106° € will bocome ovor dry and dlcedioros
tion, dictortion and lono 4n woight will take plgq¢§'"tha rato
of thooe prococuos eoughly doudblos for oach 1c° c’(ﬁpé F) rioa

abovo 100° ¢ (212° 7} ond hottor vood bocomon Coro énncxtivo
b

to othor soureo of 13n1t£onﬂ'd. \

E\a&

Yy
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thon wood burno it producos o largo guantity of

pmolto, tho acount of pardiclen dopondo upon the rote of bturnir
Tenporature durieg firo vill Lo rolntod vith tho donoity of
uood and anount of olr oixod wvith 4., Ao vood o on orgooic
matorial 1t contains carbon ond éan theroforo produce gurbon
poroedde which 1p highly toxzic 4n nnturoc.

Se2.8&  POITLATID CRLERT

Fortland copont ip ono of tho wooful firo
provocotivo patoriclo. dhoa sublogted 0 high teuporaturos it
relopson woter im o cannor oimiloy t0 gypoun, adthoush %o o
leapoy dogroc. ?hm £iro rooiotanes 0 cunerote do dopondont
1o o great oxtent on tho typa ol ¢oaras agporoonte usod $n tho
coneroto. 1t ifo for thoat roaoom the type ond oino of agpro-
gute is opooificd in moet of tho 1iot of {iro-rouioting
ratinge of concroto. "Agorogutoo contaialng 60 por cont oy
roro of quarte or granito ip not ao firo rooictunco oo line
otono or trop rock and thoroforo the conerete pudt bBo ineronso
- in thicknosa to obtain o cooparadblo f£iro rating. Tho uoo of
1ight aggrogaten instond of otone grontly inprovon the fire
reoiotanoo of eoncroto. Conoroto noy Lo wood laygoly for

fire protection inm roinforocd dOnﬁrﬁﬁﬂ“‘sn

Conont plaotar 1o aloo uvoed for fivoe protoction.

If 3¢ 10 nizod with light voipht agoregostos cnd ofnoral £idbor
fto fire veoiotones 1o groatly inproved.
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9,2,9 HIMSRAL PIFSR

Tinoral fiber hoo gafned wide posopnition no an
offootivo firve protéetion caterdnl. Oonbinod with o ciraxal
dbindoy, tha Fivor (usunlly acbestos) 1o diracsly oprayel by
maphine to the surfacos nf atool or comercte or othoy
ﬁatariulg In sore inatances, an adhonivo applicd to tho
surfaco of abecl or concroto, 1o nocopoary to apsure bond of
tho f&ﬁor‘ Hineral fitoro oo used in cortain accusticnl
$iloo 1o oluo found €0 bavo pound fire ronictanco.

Zu210 GYIRYUR

arhe enloining procoes OF Lypous, which involvoo
‘%ho slov rolcune of the wotor of uryaﬁmllxﬁation vhon axpanad
to firo, gives 4t unuounl Lire rosiotive propor t1aG. Tho
vator thot 4o roleossed in the forn of atoss servos t0 aaintoin
reolativoly lew tomperaturcn en the sido ovay frow the firo

ﬂﬁpasurn”’ﬁ

« Oypous plostor on motal o gypoun loth, or in
tho forn of $4lo or woll toord 4o uced wldoly as firowprotocti
Combivod vith lisht=woight inouinting sgarocotes tho fire

reciotonee OF gyboun plactor 4o Ripghly inercosod.

In agoonblies vhore gypoun plooter 1o uoed co
firoe protoetion, it 1o inportont that tho thichnoos, type of
agcregaha, proportionc and tho Sypo ond rothod of footoning
the lath bo enrofully follovods
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A spocisl type of gypsum woll board with o cpoeind
ooro und ucually of srector thicknoss than conventionnl wall
board hoo bocon developad. T3is type hss gronstor £Are iogliow

tonee than gonvontionsl wnll toard.

Fedet1 FOTAL LATH AND PLAUTOR PIAD FROTECTION

Mnator provides ment offcetive Cire protestion
to floor, olab gartition and wall congtruetions, Mastor
apnited %o netal or wire 2ahh, han boon proved to bo very
ofroetive agningt fira. The other advantage boios tho
ceoncmionl it o wignly usod iﬁ butlding cﬂnntr@etian.

3.3 CLASLIPICATION OF BUILDINGU BY TYFEQ OF
CONSTRUCTION ,

Purpose of clagsifiention of buildingo by typoo of
conoctruction 1o to provide o gonornl grouping of buildings bace
on rolative fire sufoty. Foch of thooo eomctruction typos con
ko furthor clansificd according to tho degroo of fire ronsutonc
or firo protection vhich is providod fto varsious atrustural
. partn of tho building and aceording te tho relative fire
onfoty 1% provideo for Ats ccoupsnto and for the ndjoining

proporty and currcundieg cortmnity.

Tho cloopifiention of buildinzo by typos of

eonotructior hap beon prosoribod in Natiomal building ﬁodciv

and I<Sels Koo 3699160
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thon o building 1o of nonconbustidlo conotruction,
not contrivuting fuol to facilitato aprea&‘of firo, nnd ctrue~
turol firo proteotod to provont otructural falluro 4n o firo
puch oo fay rooult fron o comploto burnw~out of tho contonto
of thoe oceoupnnoy, the bullding ooy bo  comoidored oo "firo proc
UJuch building pood not bo cubjostod to linitations of opigo or
of loontion, wvithin tho ongope of ovocupancy thb the qogreo of
firc onfoty, vhich 4t nffordo.

In dotornining vha floproo of firo roclotanco ond
tho othor firo cafoty roquirctonts ¢o ho proseridod as a pinicu
roquiromont for tho soveral typoo of constructiom it io
nocossory o antieipate tho prob:dlo poopo of uno for shich
tho building zay bo nuitod during it pordod of ucoful corvica.
Aw for ao poooidle, 1t Lc deoiroblo to booo $ho roguiresonts
for cach typo of conotruction upon & dogroo of firc protoction
thot will provido acdogquate firo ocafoty and noet tho onpoctod

firo povority of tho oeccuponey it 1o lihkoly to necomcodnto.

3.4 DEVELOITEEDD IO RSLUPORCED CONCRETL MENBER OHDIR
PIRD AND IT3 AGUIABILITY

Lot of loboratory £ixo togt of otruotural pontors
sro carricd out nlil ovor the eountry 4in Indin, and cbrond, to
aoquire wido rongo of data froo vhich ntracturoc enn bBo dooipnd
oo that thopsa strueturos chould have sufficlent firo roolotane

to porpit tho acope of tho Ofocupanta, ageocon by fire corvicon
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and to rontrict thoe ozrond of firo. Put 44 hao novor boon
tho intontion of oithor tho firo tooto or tho tirobroazatanaa
roulotion to ongure the poocibility of ronno of tho strugtoro

aftor tho oceurraonco of tha‘natual firc.

Pun to tho coononieal nnd tochnoleogieal 1ldoitotiont
mu&tiator@y otructurcn in Indic ore rostrigtod to roinforco
eonoroto ccaﬁtructt€n¢ In woinforencd conorote bath coneroto
prd eorant oyro ccoontinlly o noa-gombuntiblo matorinl. dhon
thouno atorinln are oxpesod to f£ire, it undorgoos o roaction
vhich in otrugtursl onzinocping tornn are gricarily thooo
roootion which undorgo tonporary or pormanont chongoeo in ito
physiesl and potontial proportioc. For tho aopcporont of tho
poooibility of the roinstatencont of roinforcod concrote
otrustural pombor thono phyoionl chongoo are €¢ bo conpideroed
in gecpor dotatlo. fir, J, Eoith frvoon in hio papor in conerot
hoo suggected that folloving fnotors ©ill hove eonoidoroblo
fopaet on tho poonidility of ro-inotatosont.

o (A} %ho courso of tempernturo dovolopment during tho
£1r0. |
{B) Tho quration of flré_
{C) The tongoroturs roachod vithin tho intormal
geetion ef tho otructural copbor-
{n) Tho offect of ootivatod ¢onporaturcn whilo hot
and oftor cooling on tho ongincering proportico

of tho concroto ond otool.
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(2) Tho oignificancc vhich any permanont chunge in
materinle charaetoriotico nay havo on tho fturo

otruotural porforcance of tho mombor.

(P} Tho foauidllity of ropairoc to componsanto for ony
unanccoptatle raductién in otructural perforpance
durability oto., and the Ainfluence which fire
egpoguro of individual sonbors mny hove on perfore
tance of tho cotire otructuroe”,

3.4,% INCIBASE IN 9BG TEMFERATURL CF JTRUCTURAL
TLOEDRG AND STRUCTUIAL BLUNLLTS

During fire outbreak tomperature develognont in the

piractural nombers may broadly bo divided 4into three otagoold

(1) Piret stacs vill BO vhen o combustiblo material has
irnited ond firo hoo Just otarted oprcading ovor.

(2) This zay bo called tho “ponk periocd” aftor tho
flooh over nnd fire 4o woll entedbliohod within o
TO0D Or qoppartmont, wvhere fucl and frooh air is

readily availoblo.

(3) Third periocd is vhen conbustiblo caterinl 1o burnt
out nnd the flanoo aro roeplncod by burning of rostdusl

chareoad.
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Laring tho firot poried of burning thoro ill be
vy 3ittle structural donugoo, wvherea: the third otoa o and
sene part of gocond stagc oo usually controlled by thre aseticon
¢t tre firc corvicon. actunlly ooeond jeriod Ao vory inrordo.
402 at thio portod vhon tho Ziro 1o fully devoloppod oith
very hi l tea;eratqrn and tho otructurcl detorioration occurc

or initictod.

Yor firorc in cotpartionts with o Lich do-roc of
vuentilation, tho dnercaso in the tcororsture of ctruct vl
wor ey will depond upon roto of burnins =2nl tho tecanoraturce
of bot gooos voieh aro controllo, railnly by tho armount nnd
curfoge arca of fucl mémm (.’1;-.5 /h ) uhering 4n o
courarscornt with littlo vertilotion tiec jrogrcoc of Tiro 1.
lur oly eontrollod by rmﬁn of agir flov into tho corpartient
(:m;afxg. Yentilotion econtrollcd firco uow:lly buvnc for
loncor duration tinn fueld controlloid firo nnd roaches hi ror
Socporaturel. lor detercinin  tho roloticsn betvoen vontilatl
sud tonporaturc, At 1o to o conoidored fron tho contre Cf

4o ozroricont.l fire conrartoonto.

ho factore wvhich govorno tiw deovolopiont o?f
S 2ipe tenpor:turo or "firc covordty" in tho conpartoont are

a9 Tellowins (Chart? )
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(1) Hoturo € tho fuol @ it conbuatibility
{14y ~zount o2 cuech Fucl fn tue comzartoont
(813, rron orent of storg o of cucu fuel
(4v) Ciee anl shepe of tho roow or comiartnent
{(v) re an. shape of the windous nnd othor
ventili~tor:
(wi) vemnl dnsu.ation of wall and e~iidng

Tirct threa faetoro 4f not donalt vith caution
and eure will encourn ¢ tho outbregk of f£iro, ond troro Lﬁ
no vroper theornnl inoulation or firo protecticn to tho strue-
t.rol elerents thoe firo .11l oprcod pore yguiekly. Vhe ohapo
~nd cices of rooc ond windown will furthor wdd to tho fire
socverity.

Febel TShua. STINCTenAL FOT L LLET ALR TUA CIZILILY
c.o 1 VIS '

“he otructur-l slormonto éhich teo guifered firo
da:a_ot, ohort of totol collopoe or goevero divtortion ean
ce3% often be cuticfuctorily reoiuctoted ot conolderpablle
cecnonde tonofilt uhon comparod with the c¢eot und dicru;tion

reunlting froa corolete docoliohing and roplace ond.

Plorzally ny otructurcl concroto viuieh oxccoedco
81t or opolicd or becn dicruptos by closoly opnesd eruachi.
Jor ro-inutatenent of ctructursl olenorts tho rooidunl

strensth boyond tenperature cuen cbove»Bcﬁo C 40 unlikely to
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to of ony roal value, cond thus the cleconto vill rcont

s20bably roquiro replacocamt“go.

2ofootivo or cprollod coneroto tay wo proplacod by
"in~gitu” céncrotn. Thero chould bo oufficiont allomanceo for
the practicnl ororation of conrictin otructurnl pado
corerot- Ap and around thin scotion of coziolip: or ndded

roinforec.ont.

Fe5 UATL, C0LL TOLLCL 00 h UDLL L

4 rew fore of theory Lo introduced by gtructurcl
oensino r G.V.40 Lond of london, uidceh sdves firo rretoetion
for tultictoreycd otr.cturss usin:; cater coolirns in hollow
ptecl coetion. 2Zhin forz of nrotoction in which the eolurny
aro norcnlly intercomnectcd by Zipin: cryoten ubalch poruito
aravitaﬁiannl circulation durir. fire .llowiu  the oteas
gonarnted to be voated to the atsopoero ord replacsnont of
ntor t0 be suprilied Zpro o gtorc o tenl conmncetcd to tho
taing providos an ceoncnie cltorintive to $10 Corc convene

tiornl oelrcda f rroteoctin | vith £4irc proctf ot ivlo.

o prineiplo cdvantoges clonisod {roo cqtor
eprvers  could ; of colurns arce reduction of over 1l colurn
gipe ¢ i ability to oxproso tho otruoturo of tho btuilding
orehitoctur 11y cnd tho faet that the colucns Gro Core 1iloly
bo co:vicenblo oftor tho firc with n conoeguont roduction

in incur:nes cover.
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Although the iden of fireproofins steel colucno
y water wns conceived at the ond of the -lagt gentury "the
2irat praotic .l use of the concept hes only rocently beon
sdorted for the wniteld states oteel corporation 64 otoroyed
tuildin, &p sittstursb. It 'as aloo beon uped for recontly

built “ultistoray-4 ¥uildin s 4n Jrance nnd Jerm ny”z1.

36 D0 0 ICKD DU S0 Q¢ DVTALe Vel I
FELIDE. (LY 0wl :

o8t of the materinl urnderso insotantancous
defor:ition when it ic subdbjegtcd *o lozdinge. If thin loadi n;
{0 continued, the deforiation properticy will proportionctely
increace with tice spd thic time donondent doforuation under
tre contineous preesure 1o c¢:lled foreer' in that caterial.
Under norzal eircunstances and normai rooc teuporaturs the
oreep is ne; li dble, but at the timo of Lire outdbresi with
rapid increase in temperature and etrocueo the'creep doformatioc
io doered to be quite cerious. In (Chort 3) the ~Sraph ohouws
that the creep oan be divided in threc parts, fron initinl
ota e ol creep ar to the runture otaso. Setunlly the deforma~
tion irn -ny tateri:l sturts on loadinﬁ (i)« 7hic 10 folloved
by (~7) which i3z the "pricary ereen reriod”. The ereep rate
deoreasos until o rmocent 1o reached whorn proctienlly tho
cracp rate iecowes conatinte. Lko occondry crecp cotorts froo
trke st e (U). Tho crep rate with tho increqoe in tomyeruthrc

starts defor~dng faster at point (7) ond rusturo takes placs
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tlthouzh the idey of fircproofins stcol colucno
by water w9 concclved at tho ond of the Iact contury "tho
2irst rraotiec .l uce of tho concopt heo only raeecntly boon
2dote i Jor ti.e nitcl stotes otcel corporation 64 storayod
tnildie - 4 cdttnturcbe It T 0loo been uped for reocontly

huilt oltictorey 4 Yuildincosn in Jranco ond Sore ny”zi.

5'5 5 RS SR :1!-; w9 CiL v DY M &4{;1&‘444 In
S PR SRS VINUED" RPDRIE ¥ 6 V6 0 ‘

00t 0f the catorinl uwrdcrso instantancous
defox.ation when §t ic subjegtcd o lasding. Lif thin loadi n -
19 continucd, the dcfor: ation iroportico will prorortionatoly
jperense ittt tire ond thic tico donondont doforiation under
tt e econtincous groroure 1o ¢:llod larcer’ in that caterial.
Lnior norzal elreusatances 3ﬁd nurmai roon teuporature tho
orcop 45 ne dl dtio, but nt tho tico of fire outbroni with
ranit inereaze in topperature and otrocuon tbe oroop dcforoatio
io deered to be quito cerioun. iIu {Cicrt 3 ) the ~raph ohows
Lt $he coroup enn bo divided in Shrec parto, fron initinl
st o ol crecd un t0 tho runturc o%u,o. setunlly tho deforsa-
«ion 4r - ny tatorinl otarto on lecdine (A). Thio 4o followved
by (7)) ubieh iz tho "pricary ercod roricd®. Tho erocp roto
doercanios until n rocont 1o reachod vhon practienlly tho
crecp rato Loconos eonut:int. Who ooeondry croop ctartao Lfroo
tko otn o (U). Tho crowp rote with tlo incrcaco in tomporuturs

gtarts doforcdng faotor at point (0) omd rutturo takos placo
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aftor coco tico. The poriod of incrcacin: caroop rate 1ic
wnotn oo thoe tortisry orcop poried, “ho creop rato ol any -
Jakeedinl o cerondent on strocces invelved, the fconjorcturc

02 tho rotorinl and tho tico foot:v of locdin:.

Gebat D VLLLLTURD CF NE=IT00 LI0 L QT

A1l gultictorey otructuro. aro deoiprned ond
conotructed in necordznce of loenl buildins bylavo ond nasiorm:l
buildin: coden, but otill the lounos of arorerty ané lifo duo
to Jiro outbroal nro vaery wuch unonocetcd uith tlo otructur:l
safety rolnt of viow, followin - f£nctory skould bo conoidered

in decpor Got . ils.

(4) Tho oot :bility ¢f ptructures uador firo
(44) Load carryin: espacity of otructurc and
(131) posuibility of totul otructurcl collapuc, bhe

boenuze o7 oxccocive thor.o=miebanical corcop

doformitions e Ve e [0 0BG LeCs Chons
has furth~e cinplificd thic rrobloky oo por
thedr thoory,it ic o felloving:

"Dohnviour of tho otrueturcl stoel contor in o
fire coziartoont oY o vory bich bulldine 4o vory coorlox.
tomer 11y tho teoporature of the hot oo in o £ire conpoartoont
io noen t0 rice ropialy, vhile tho tenperaturo apttnincd by tuc

stool coucboro would loi.ngd an tho level of Liroproofin;. .t

the rruo tirs rmoels ic:l 1oad on tho Qlovly doercanco ao the
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c0. buntible paterinlo are consu=ai snd tho occcupanto ovrgunto

t ¢ sremisez. .rior to tho outhroal of firc, tho otresuoes o
the ctyuctuare coobera duo to nekbhanlceal load ﬁay_hc vell tolowy
cl-gtic lieit of tho catorial at rooo tonzeraturo, the cechhnic
S sio=pcorionl  caterdal pronorticn dotoriorate, faflure of
strootural cocponont cenlor oxpoood to fire ray bo procipitoated

by exccouively lurgse defor:ution“zg.

“heoe atudion will holp in ovoluntins tio det.il
bauviour of otesl otructure undor firo. Vhic will hely in
Torculntin; a rationsl desicqn rocoduro for fire onfoty in hi ¥
sice otecl ptrueturc. Thoe nou thﬁﬁry.af ir. Jab d Cken
cu_ cuts o radienl doparture froo tho norzal practico. Gho
ususl .rictice 1o to adopt tho otondard furnceo fire tout
rerperoturo for oll otruactural ealoudotiono. [ut the abovo
utuiiﬁa rovonl that oetunlly 4n practico tio otructural
cacvery Luvin: fire protoetion will nttedn loscor tenr pnture

art Slrain.
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CEARPSCR - IV

PINS BACAuD] ADD FIEVEITIVD FDAQURDS 1D DULRIOTORLY
SERRUCIURED

4«1 CORANBLARION OF PIUB HALARDI UITH TBE
PIRD FREVILRIOR

Tho inoronns in duildins £iro losood dooo not
rann that ioprovomeonto in ballding conptruction techniguo
hove fniled te condrel firo hacords ovor tho paot docado.
Iaotond, tho inorcocc in £iro loooop can.ha nttributod to
ingroncon &n tho pumbor and valuo of cultictoroy struce
turco and tholr ecentonto nnd €0 nov chooienl ond othor
procooooo. Tho totol figure of £4iro loos tay bdo coro todoy
but in rolation to the arount of proporty burno nov hao
oonller proportion of lopooo thon in tho gaot. Acong tho
footoroc contritutins thio Qovnunrd trond of rolativo fire
locpos axro an ineroacc in tho uwoo of firo~rooiotive and

poa=gonbuntiblo raterinl for conotruction.

Firo hacomio ooy o groatly roducod, L2 1t wvould
hovo boom poooiblo to oliminato all fuol fron $ho congtruow
tion of tuilding ond to nako thon of firo-rooiotive or aone-
cotbuotiblo conptructions I¥ hao long boon roalipod thot
pithout fuol thoro ¢on do no firo ong thot tho intonoity of
o fire 10 rolotod to thoe fuol upon vhieh tho firo foodo. It

1o thorefore vory osgontial for provontinsg any firo, %o



36
dotopino {1} tho dogroo of firo hacard that oxict undor pro-
dotornincd conditiono, (2) tho averope woight of tho conbuntid)
contontc aonoeiotod with vorious ocouponcloo for vhich tho
beilding ip unad, (3) tho rolaotionohip of botvoor tho woight
of contuotiblo contont and fto potontial dogroe of Lirc
hocerd end {§) tho dogroo of f£iro rocistonco providod by vario
catordnlo uoedse Thove nre tho ioportont foctors thot nood

sdcquate considoration to obtodn porfoct fire provontion.

For tho reascnadlo firo oofoty, tho dogroe of firc
peroSooation provcridod should bo proportionnte toe the fire
hocard invelvoed. If tho protoction prooceriboed io too leoo,
thon £ire oafoty ooy b ooorificod, and 42 4% 0 too high it

vill unnocosoarily inoreaso tho enot of conotruction.

402 CLASIIPICATION OF QCOUXADCY

For £iro provontion, olagnifieation of buildingo
aro baood on tho une group which 4o inodua ap oceupanays iro
harardo are rolated to roppoctive ogoupancicn doesune of tho
contontn and corbuotibility of tho nntordnlo uped by the
cceupanh. Thdn grouping holpos in oogarocoting the fivo
povority of tho buildinga. Fational Duilding Codo 1970 in
ito choptor four : Fire Frotoction covoro tho recguiroroato
of firo protoction of buildingo through tho cloosification
of bulldinso banod on occuponeiond, liko ropidorntinl, cduen-
tional, imptitutionanl, apoeobly, buoinoeo, noreontile induo~

trinl ondé otorapo. -
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4»2.1 PIRZ AUD CONPLAGRATION HAZAADS 1IN
DIFVERACOT CCQULALRCILS

Tho pafoty of the occupanto 1o invelved ovory tico
o firo occurnp in a duilding and vith thisg tho oafoty of tho
coc-unity ~lod bagonoo ondangorod. It bdoceros o sattor of
QoRCOYn no ovory tico vhon £ird oproodc boyend tho lindto of
the building strueturo, thorady throatoning to bocoewmo a conflpe
grotion. Fricary oio of fire protoction 1o t6 pgive adoquoto
cafoty to the cecupante of tho bulidinga and to tho cornunity

arninot tho ooourrcnco of a conflogrotion.

"Proo t&c dotniled nooopomont of tho conflagration
hanoed duo $o those gcoupaneico cado by tho UHatiomnl Buronu of
Otapdoard Usleds 4t 1o notod that tho voight 6? tho eonbuptible
oontonto in coch occupancy {(oxcluding tho combuctidility of thk
otructuro) oun bo ozproosod in tho torp of cquivnlcﬁt voight of
vood and papar hoving elorifie voluo of 7000 to 8000 Btu/lb.
ger ogq.f00t oo 1%0/ft3 of flaor aren. On tho hnois ¢f nctual
purvoy of tho difforont aeuaadnaiua in Avericn and alao an o
rooult of cany otnto bhullding ccdoa, it aon gororally bo oald
thnt tho woight of thao combuptidleo conmtonto in difforont

ocoupaneion aro oo follouing“24.
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TABLS fo. $2°

Comtuotibloc in ocoupaney

e A (gog)
lloosdontinl 5}ﬁo 10
..Chool f to 10
inntitutionnl 5 ¢o0 10
Apcocbly looo than 10
Duotnooo 10 o 19
lloreantilo | 5 to 20
Indugtriol 2% #
Storngo . 30 +
Hoenrdoouo 40 +

It hno boon aloe ootoblishod that the apount
of gombuotidhle conmtont enn bo rolated to the fire covority
of ¢ho firo hngard roprogomntod by thnt givon woight by tho
Ooticpal Burcou of Btandaro oo o rooult of toot dotor-
cinntion ond in gonoral the rolotion of arount of tho
conbustidle contont of Liro sovority would bo oo gdvon in

bolove
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. 26
TADLD 0. 2

ROLATIOL OF ALCUDT COLBUNZIPLL COLTLLY 70
PIRG V.VDRITY

sromge weleht. Seatpoono Cubvolont ting

5 1/2

74 - 3/4

10 | 1

15 t%

20 2

50 | 5

20 | ok

50 6

60 | TH

40242 PIOD TAZARET E2 VARIOUZ OOCULALICLLA

Pop $ho purpcoo of ovalunting tho £iro haenrdo
that ozxtiot in voarious cecupancicn, vany agoncion, suniels
palitios opd roooarch inotitutiono hovo condugtod ourvoy and
on tho boolo of thoir oboorvationo and roports, tho woight of
conbuotiblo catorinla in roopoetive occuganey io dotorminod.
In ourvoy rayart27
inoludc nll furnituroo ond furnlchingo including othor

conbuntiblo contonto within tho aotruoturc. 1% nloo includoo

» tho voipht of conbuntidbloo werce thopo thot
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combuntible fintohon ouoh an vood ¢rin, vindouvo, fracoo,
gholvon otes To orrive ot thy totold confingration hagnrd
irvolvod ip o building, the woight of tho cocbuctibloc includod
in tho otructuro muot bo addod to tho conbuctidloa of the
partiouler cooupancy.

44249 FIND DAZARDR ALD QOUBUITIRLLS IB RLIIDLLIIAL
OCCUZFALCTIES

tiodght of tho conmbuctidlos in tho rosidonticl
cooupnnoioco ors torced an lights Tho ourvoy roport ©f tho
{lntionnl Turoau ¢f Standordo, ohows that the overngo woight
of movoblo combustiblo furniohingo or conmtente of rosidontial
buildinsgo aro adout J.4 poundo por oquaroe foot of floaor oron,
othor coobaotiblos liko, doorn, windown, cholveg, couboarde,
floor £inichos, wouldingo ote., hao avornpe of S.4 lbo/f.
of tho flcor arcn. The evernall total avorape io workod out

{0 bo about B.8 pounds por og.feet of the floor arcc.

Poliowing tobulation bao boon dono on tho basio

of tho ocurvoy danta providod by Euvoau?a.
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2ABLE foe 3°7

REDIDULCS AGD APARTECHE AVERAGE CORDUSTIBLE COURLLYS
BUILBINGI

8 rleors Bxponod

ablo vooduoprk  Totnl

Pro-= , othoy

porty ' thon

’ f£loor

Bad roon (including
elogots) 5.0 2.8 246 1044
pining rooco - Fe2 2.0 240 T2
Hnll wayo 1.0 3.0 GeS 10.5
Eitghono ‘ 1.2 245 Tt 5.8
Iiving roooo 1% 244 1.8 8.4
Storo rooro G4 G Cu3 T2
givoctoi=~ Clothoo
avorngc arca B.75 . Get 27 11.6 19.4
Linon {ovorago
oron 4477 0gefte) 117 3.0 21.4 - 36.1
Litebon (ovorego _ |
aron 5.0 ogefte) 440 340 2342 30 d

Bntiroe Apartcont or
Ronsdonco (Avorngo for 4 2.6 2.8 a.8
nll orono ocurvoyod)
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On tho taoio of abovo ohgorvation, tho Duronu
poport oucmaricos, that in tho opartoconio ond rocidondos, ovon
vith eocbhuctibio floors and othor uooduork tho acount of
conbuctiblo econtopto wno found o Y0 ralativoly lisht, vith
the average bolow 10 poundo por oguoro foot of floor aren.
46244 FIRL BAZARDS AUD COUBU3TIBLG IR

JCHOCL QCOUPARCY

Tho oovority of firo hooordo an ropreeénﬁed by
tho conbustiblo contonto of cehool butlding Lo roportad to bo
light. Tho datn indiento thot tho combuptiblon roprecontod
by tho furnichingo of ochool roeco will rongo grom leos than
3 pourndo por oft of floor aron for clogse rooma and locturo
roona, to about 6 to 7 poundo/oft. for the roovs used for
opocinl inotruction purpoooo. Tho totol wvoight of cocbuntidblor
ovor tho ontiro oren of tho ochood dovotod to uosunl cluop rodn
inotruction cay bo oxpoctod $o avortge lopn than 8 lbo/nft.

of Pio0r aroc.
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PADLL 50. 4°0

AVENAGE CONBUCSTIDL CONTELETY

JCLCOL LUILOINGI rovablo Flaora Uxpoood
property wovdon
work Total
other
than
floor
Typicnl class roous 247 21 241 6.9
labvoratorteo ¢
Biology 50 242 1.2 8.4
Poodo & Clothing 44 1.8 242 8.4
thﬁiﬁﬁ 33 246 1.4 703
i‘ochaniecnl Trawing §.0 2.6 2.0 10.6
Pook Heoping ond |
Typouriting 6.7 2.6 2.2 115
LTt YooD 6:5 Y8 15 9.8
Goosraphy, luclie ond
inoture rooms 244 BeT 23 8.4
Librory (3tach room) 2848 2ot Sed 5.9
Lunch voon - 246 2.6 1.5 6.7
Joodvorking chepo Got 240 0.7 el
J%oro roong - Jonitoro 359 Q.9 1.5 9843
Lupber 437 1.3 Q.7 45.7
Yadnt 4&0 2.6 13,1 197
raper 97.5 | 0.0 Ce? 8.2

Toxt baoke 1725 0.7 0.6 1736

AE;RGKII T ﬁ?bﬂaaﬁ yon
AL U.‘f&nﬁ’ AQTZA : ) ) 706
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4e2¢5 DINN BASANDY AUDD CCUBUITIBLID IR
ILSTIDUY IC Gal CCCUTALCIED

The inotitutional occupancico ingludo, egeupancios
cuch ao hoopitale, tanitoriunao, nurcing hepoo, bBowe for agodo,
1¢ nloo ineludos joile and othor correctionnl inctitutions
vhore tho literty ond froodon of covooont of tho cocupanto oro
poctrictod. Jurvey roport of hogpitalo rovoals vory low
conbuetible contont. Tho woight of tho furniohinso in tho
vnrda avoraged fron 5.0 to 4,3 pounde por gq.ft. of tho floor

Qroea -
TLBLE HO. §°)

- a— : 5 COEBUSTIBLY GORTLITS (Pof)
HOSVITAL BUILDILGS ‘m"l“‘ Ezpaoed vood
hoora {(Simpla) Gef el 37
Corridoro _ 0.0 246 246
'.:Qit_lﬂ.ﬁ rooms 17 15 b Ty
denitors olenote & oupplico Seb el Ge5
Doctoro officen 547 2.9 8.6
Turooo offices & roono Sat 1.9 5.0
farceo Infircory 0.8 242 3.0
Plot, kitchon & dining roomn 1.2 2+4 346
laundrico 4+4 0.6 5.0
Iaundrios & cloth ctorago 12,5 - 0.6 154
Loraitorico 0.8 2.0 2.8
Mnareney, Dlopononry '

ond sctoroo 5.8 1.9 TeT
Lookers, tolloto & gggggr 0.2 1.2 1.8

Approzicato Avorg: o for
ontire uondblc floor aren 57
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4.2.6 PIRD MASAADY AND CONBUSTIBILS ID BUNINDIS
OQCULALICIFO-OFRPICH DUYLDIDGD

#c por tho curveoy roport of Purcou tho Dusincos
Coourancioo of tho cffico building typo havo o uniforoly lov
oochustidlo contonts emcept tho floor aron which 4n uoed for
£1illing ond otorage purposec, but thooo oreao ore cooparitivoly
sueh looo to ovorall aroc. Ao rogords tho ctoel comntoinorn,
cobinots, notal logkors, the purvoy roport sugssont that for tho
conbuotibles otored in such containoro ote., o corrcoponding
corroctod woight chould be dotorninod for expoetod firo
covority, tho ocurvey roport ougpgeoto that, to uce tho porcontng
of tho wolipht of gotibuotiblog storod An otool containors 4n

ontirating tho fire govority io falrly acourato.

TADED Do. 6°°

FLACHETAGS OF COLTLUZs OF POUR LILD: 0P STL.L
CORTALIDT “0 B COROIDURLD A8 GOUTAIBUTILG TO
CONRUSTINLE OF QCCUXANCY

Proportion ¢f totnl comdbustible
contonto onclogod in ptool

ur 1) - .
loto then Ono=~hnalf to fHHoro than
ono=half throo fourtho threc
por cont por ¢ ont fourth

— _ . , , ~Box. aont
F4llins cadinotc nad dooko 40 - 20 10
Baekod and partitionod |

cholving 15 5 5
holving with dooro and

trancfor ¢ao00e6 60 50 25

Jofon and eabineto of
1 hour or pmore firo _
rooiotance roting 0 e 0
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The overago sonbuotidble econtonto tablo btaoced on

tho Burcou roport for tho office hulldings io no folloving @

TADLD Eo. 733

o AV BAGL COMLUSTINL. COLTELTS
OPPrICE PUILDING] Apnt) —

Hovanbla Floors Expoood Totnld

property vood vork

: fthoyr
thon
- floorn

0fficoo (only) 4.4 146 1.9 7.9
Offico and Rogeption rooms 2.5 | 2.4 6.6
Cffico nnd light filoo 73 1.7 1.3 10.9
Ronvy Filon 41.5 1.0 Ge4 42.9
lay officos and itbrorica 1649 0.0 1.9  18.8
Livrorico 251 ) 0.8 ' 275
Aprronionto avorago Lo 12.6

total woabhlo nroo

L

4e4e3 PREJULLCY OP FIRB ID CONBUITIDLD COIMLLTS

For provontion of firo it 1o vory cooontiol to

" know tho moture ang charsctoriotico of vartous tatoriolo uhich
noy bo otromg contributing codoroto contributing or non contri-
buttﬁg to firc hoecnrdn. Tho tico tabkon for o firo to0 grov to

tho flaoh ovor or fully dovolopod otogo lorgoly Gopondo on tho



a7

naﬁuro of tho ratorinl, ond to sorms ontont tho eircunstoncon

undor vhich the firo ocours. lFor o roop with tho econtonto whic
aro rotod oo non=gontri~buting hao moro probability of tho firo
ocourronce duo to o longor grovth poriocd, than that for o roen

vith o stroncly contributing contonto.

I're TeTe 3lo in kic book "Pire and building” hoo
dooeribod dinat ho has porforted qu labsratory Tunnol tooto for
£inding tho opeod of flavo ppread ong hont gonoration oritorin
for tho contribution of tho oaterial to firo grovth ond
a "Floogh=ovor toot', a eriterin for tho comtribution of o

catorial to Liro grovth.

%Az por tho tunnoel toot flome oprond roting of none
contyibuting oatoriod $0 2% ond flask ovor tont roting o
0e4 Col/en®. low tho durction of tho growth poricd ond tho
froguoncy vith which the £iro ocouro will Bo pimilar to that
of curve 1 in (Chart 4 ). fThoroforc tho reen ¢¢ntbntn which
aro coptly of nop=gontributing natnia vill bhavo grouth timo of
firc around 20 ninutos but oo ro of tho contonts wiil havo
shortor flooh ovor tico, ooy nbout § cinuton. Thus tho
protnbility of grarth of firc uvith ochortor tipo of flaoh ovor
ronads vory looo no ohown in tho Chard - 4 {Curvo 3 )

Libovino 4f o roun 4o hoving tho contonto im otron

contributing naturo uvith tunnol tcot and floohovor toot of



FREQUENCY OF OCCURANCE.

(“rra

— - - : i R
STRONG MODERATE. NON
CONTRIBUTING CONTRIBUTING ' " CONTRIBUTILUG
150 TUNNEL TEST. 75 TUNNEL TEST 25 TUNNEL TELT |

2 rz :
2 _ e _ .

005 caL/cms 02 cAL/em” 0 4 CAL cm”
FLASHOVER TEST. FLAGHOVER TEST. FLAGHOVER TE®T

2 ‘ 1

U

FLASHOVER TIME MINUTES.

FREQUENCY OF FIRES WITH A CERTAIN. FLAGHOVER TIME.
FOR ROOMS LINED WITH MATERIALG WHICH ARE STRONG
CONTRIBUTING MODERATE_by CONTRIBUTING AND NONCONTRIBUTING
TO THE FIRE GROWTH.

CHART- 4
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iﬁo'ana 0;05 cnl/émz roopootivoly, tho cajority of firo will
kavo duratisn of nbout 5 ninutoo and tho prodability of tho

firo grouth for longor durction will bo vory less {ourwe 2 )

0f Chnort 4 .

Iodorntoly contributing cotoriol oro rotod accordin
to tunnel toot ond fianchovor toot oo 795 and a.zn~ca1/en2
roopoctivelys Curve 2 of Chart 4 illustratos the froguency
dfotribution of it riaahnvﬁr-timejﬁ.

4+4 DBRLATIONORIP QP JIRE 70 BUILDILG FBIOLRS

Until vory pocontly tho thoory of cubiead rolation~
ehip to the suitiotoroy otructure uno not muck ronlisod hy tho
vulldipg inductry. In oany countrioo obroad, o casimum oublo
capncity hos boon enforeed and ony conotruction above vhich

noods apocinl conpont to build. Tho by=lowo and pubsoguent
| building reguiutiann havo iopoood limitotion of hoight, floor
arca, and cublo capacity wvhich 40 relptod to tho ugo gnd
ogeupancion. Tho conbination of thono linitntions aro dotornino
oftor conoidoring tho fire rogiotance of structurnl olenonts

of conotruction.

Lrondly opoating tho lorgor tho aroo ot sick, tho
grontor enn bo  the pooodbllity of 1lifo riok, oo woll tho
potontinl lopoop. Tho taook of the firo fishting $o control tho
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£iro aloo bocoucn rorc diflicult. Almoot on tho siocilar
bacioc of cudienl thoory tho lntoot principlos with certoin
sodificntions have heon fatroeducod oo the thoory of ‘voluco’
which oporateo ocontisfoctirily in rolatién to multistoroy
otructurcs in rolotion both to lifo hasarde and proporty
loso. Uno rore ioportant copoet of thic theoory cuot bo
conoidored, thot 1o hoight. If o building io proporly
conpartoontod, adequatoly firc roointing. and if ito ncono
of coenpoo both horicontally ond vortieally ore inm mecordone
vith ootablickod dooign procticc, hoight 1o not o eignifieon
foctor in reiotion to l1lifo hamakd. Cn the othkor hond
prororty lepo wmay be incroaning becnuonce of tho grontor
aifficnlty of Lighting firon ot grontor hoights. Thuo wo
moy coneludo thet keight noy control the oino and the grante
tho heipgbt the orallor okould bo the oube and f£loor oron ot
riok,

In cur country the I.D. Codo, tho byolows of
dé1fforont cunieipalitioo, corporations cnd towm plonning
author $tion ocovor thoe aron ond hoight licitationo by
opocifying 4t $o torco of 'floor aros Fotio (PeseR.) or
Ploor opnes dndox' (FeJels)e Thio vith open opaco
PoquiPOronts eould £41 tho covorod nroo ond hoight of tho
building, Unlooo thoro 10 opooific boight rontriotion uith
P.Aeii, But Lr all thio rogulationo of TeAlle $ho locounn
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io thnt P.4.Bs 30 ppoeificd only in torno of tho oecupatoy grou
Thore 1o no difforont Ze.hede foOr difforont type of conotruotion

wvithin oamo docupancy £roup.

44445 DITE rLAEUIRG AUD ACCE  TO PIRL BILGADL

It hoo beon oboorvod that thic important aopoct of
tho fira protection hac in tho paot, boon oondly noglocted. Thi
oouid bo vory voll soon froo the narrow ptroots, lonco gnd
conneoted courtyards of oﬁr oajor citico. Xt 1o furthor
dicoppointing %0  note that oven today oite plonning boyond th
onforeccont linito of law mbee l1ttlo offort o provido good
cavironuontal planning for onfoty from firec. YHowovoer, ontioe
factory the fire rosictonoo of g bailding otruoture oy bo or
howevor oufo the nenno ©f seapo any ho but otild ppocdy ond
ndoquato oegons for firo fighiing pornonnel and thoir applianco
to o bullding okrould boe an comontinl fonturc of good uwrbaon

planning.

It 10 thoroferc ouggocted to rodovolop oroen, and
pogrognto, and ioclate living aren from ohopping and offico orc
ouay from thoe dJunblo of netor caro which oan ercato o grodbion o
agonno in cany vayo, no bad if not vorpe than thoso with tho
£iro fightorn havo té faco in the oldor arcno of tho oity. Thio
problon 1o boeouing mord acute bocouso our bulldings are

bocondnn highor with thoir groator build up oroao.

JO 76€4
CEXTAMN Y RORLTY $19resizy o pggnges
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Tho prodlom of neceos beconos mOre ocoerioun when in
housing colonios foot path aeeoco aro only providod to lorge
arosn, Evon i€ tho width of nocoos woy o vufficiont to
allov tho appronsch of on opplianco the chancos ora that tho
donizn 4o in gonorecl iaadoguato to pupport ito lond.

Though di€roetly not ralotod to opneo plentitns and
but on inportant factor io tho nuchoring of the'dwellingo-aﬂa
a&dr@b&ab. Iomeddately aftor tho fire cnll tho firo brigade
vano ruchag  to tho nddress ond conploz addross and nuoboring
oyotos ean produec conaidoradlo delny. Thooo prodlens of
colony lnyout ond mucbering 4o pot Qifficult 4f 4t 1o hanalnﬁ-
én oarly otogo of dosipn.

Tho pizo of tho ballding con dnfluones ooeoon roguiros
rontoe Tho type of applianaa vhich $o0 ocont to o five oon
vory socordins o the oleo and tight of tho buillding eonoornc
niaca difforont typon of applianco rmay roquirn difforont nocons.

An 3d4onl building should be aneccooiblo on all oidoo.

4¢6 FLLLDING 70 RODUCS DRIGOURL HBAZARD

Jeporation dlotango of tho buildingo ond tho opoeo
dotvoon thou io Lfoportont not only t0 cnable Lire fightorp %o
bring tho nococooary aprldonocn (o control £iro dut aloo to roduc
tho poooibility of £irc ocprond fron ono buitlding te gnother
adjoining onoe. [any of tho oxtonoivo firoo in tho past hove
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ocourrcd duo t¢ tho clono prosioity of tho buildingo. Duc to
hoent rodiction firo con oproad t00 cooily fronm ono butlding to

anethor ono.

During tho fatornal firo in ths building thoro aro
tvo coin funotions whieb aro to bo conoidordd for reducing tho
£4ro opread, {n)] o prowvent opreoad of fire froo storoy to otoro,
ond (b) to comfine tho firo vithin tho building until 4t 4o
burn out itoelf or brought undor control. Bbhﬁviour of tho
firo oprend Lo peculior and quito difforent €hon vhat wo agouro
In (ng‘{& } the €irc Whaviour on the oxtormal wall, whon
vartical opparntions aro providod 1o chovn In {?1{;3 /3) firo
bohaviour to horicontal soporntion Ao chovn. It hoao gonorolly
boon considorad that for proventing opreoad of £iro froo otoroy
to otoroy vindoun it 1o nocooooary 40 provide n vortical
ooparation of ot looot 900 oo of firo rovicting wmll botvoon th
top of ono window and oill of the vindou nbove or if n non=
conbuotible firo-rosioting projoction mot loons than 610 cm wido

io provided at fleor lovol, firo esn bo proventoed.

Anothoy ipportont factor vaioh,holya tho footor fireo
oproad 4o duo to odogunto vontilation. Uitk froo availability
o¢ onypson thoro 40 no intorforoneo uwith dburning. Pirc oprecds
- by hoating of unburat fuol which vhon ignited burno frocly
(l-’i's /n Jo In (1?1@;9 /0 } thore 4o rootrictod vontilation in
vhich cono of tho fuol exnnot burn frooly ood 0o hooto up

unturnt fucl looo quicetly ond tho oprond of firoe becozsu olowor
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oceurrod duo ¢to tho clone prozicity of tho buildingo. Duo to
hoot rodiation £ire con opread too oooily froom onc butlding to

anothor ono.

During tho intornal firo in tho building thoro aro
tuo tain funotions vhiech ave 0 bo gonsidordd for reducing tho
f£iro oprend, {n) to prevent ayrcuﬁ'nf fire froo atoroy to atoro
ond (b) to eonfine tho £iro within tho building until it 1o
burn out itoclf or brousht undor control. Enhﬁviour of the
firo sprond Lo poculiar and guito difforont thon vhot wo agouro
in (Pig‘ja_ ) thu fire bohaviour on thoe extornnl wall, whon
vorticnl ogparaticns aro providod Lo choun In (s‘mz IE-) firo
bohaviour to horigontal soporntion 30 phown. It hao gonorplly
boon conoidorod that for proventinz oprond of £iro fron oteroy
to Otoroy uvindous 4t Lo nocooooary %0 provide o vertical
ooparation of at lonot 900 mo of £ire rosisting wnll botwcen th
top of ono window and pill of tho wvindovw anbove or i o none
conbuatible firo-ropioting projoction not lons thon 610 cm wido

io provided at floor levol, firoc oan bo provontod.

Arntthor doportont foctor uhinh.hﬂlpn the faotor firo
oprcod 1o duo to sdogunto vontilation. Vith froe avoilability
of oxypon thore 1o ne intorforonso vith durninge Piro oprendo
by hoating ©f unburat fuol wvhich vhon ignited burno frooly
(4 %/a o In (1?15;3 /D ) there 4o rootrictod wontilotion in
wtieh oono of tho fuel camnot burn frooly ond oo hoato up

unturat fucli looe quiclhly and tho oproond of £iro hocomou olovor
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Honting by rodiction ovon at tho oubotantinl diotoncs
£roc tho firo com bo conoidorabla, 1f highor bo tho intonoity
or heat flux on on object ohortor vill bo tho poriod of ignitio
4% tho timo of fire 1f &t aloo hove strong wind tho offoct of
rodiotion on uwdjoining building will bo toro sovoro booauso
0f tho odded gonvoctive bont flov and henting bo flying brando
vhich aro garriod on tho wind. ULth thoe progticnl viow point,
often tho firo Wigado will ho in $iro to protoet andjncont
buildings and tho loos orpectation by firo oxpoouro cay bo
too omall o juotify ndditionol protoction cotiodn within
non=-haghrdoous eeoupanclos, Dut otill An oany conoo uwhon tho
ofdioining tullding fo of ony opoolfio impordance, or vory coootl
otoe, 4% roquiron to bo protocted. Thore are coveral monsuros
to rodueo tho oproad of firo frov one tailding to cnothor
tuilding. Thio con bo done by () opntiol ocoparation of buildi
{b) By avoiding tho uoc of combustiblo catorial oo ourfreo
finich aflunternul focndo or {e) by inﬁtulllng dronchora.
$e641 DETBRUINATION OF ZAPL DISTAICTS »ITH 7

AID OF APFROXINATE POREULAD

Por wvorhing out tho opatinl diotanoe botweoen tho two
bullding to provont ignition by rodintion hoot 7.7. Lio in hin
book *Piroe ond Building” hoo givon thoe mathoratienl nnd
crophienl golution vhich oro ac Polloulng.



54

“Por ozpoood objocto, vhono curfaco Lo parnllol to
tho plone of tho faeado of tho radlating building, tho onfo
dictoneco oan bo oocdly bo dorived with the ntd of tho
approzicato fornulaoc of Villioroo « Loir. %Thic con Bo dono
0o foelloving

Pirot calouinto R and fron

o /) e (m/b)

2
vhoro, h = hoight ¢f the radinting part of the foendo of
the radioting bulldding.
b = broadth of tho radioting port of tho foendo of
~tho redinting buslding.

ong A ® oY erit

whore, ferit = the eritical configurntion foector
1f i¢ looo thon Q.75 upno cquation no following for

dotornination of the oofo diotanco.

whoro & & ¢ho onfe diotoneo |
1t 1o grontor thon 0.79 but logo tham Je6 uco ogustion ao
follouing 40 ealoulato the oanfo diotaneoo

& &3 9034 \/f
erits 0
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?iaolly 42 1o grootor than 3.6 use the following

oguatien ¢

o me.Lu—_u B,
4 erit \[;m‘—ga )

OJooe poowltc can to obtainod bg grophical cothod wvhieh 2.7, Lio
hoo ourcooted (Pige ohart 5 }o  Por oxponod objocto whopo
ourfnec 1o parallel to tiw planc of the fneado of the radinting
tullding ond ¢f wvhich tho eritiecal irntoncity 1o cbout 0.9,

Unfo distanec ¢:'n bo dotoroincd fron (CLAMT © ), and

{Chart ©)e In thono grapho tho pofo diotanec aro rolatod to
t. 0 pazdcun fire tonporaturo for various window ond faoeondo
@iconoiono. Storting from thoe oazinun firo teoporaturo tho

cafo dintancos ean B0 derived dn the following woy.

Por tho conoidored duilding the raximus tooporoturo
ronched during ¢ fire wvill Mo 12305 C. Tho proportion of
vindou oren to foende oren p 406 C.60. Prom Chart '. it follo
that for tho obove wvalucy of the manimun firo tonporature and p
tho avoraso intonsity of $ho rodiction o ¢ tho fneado of tho
bullding I, uill bo 4.2 Qﬂl/cﬁgo T™he gsufo diotencs ean thon bo
dorived from'tho geasho in (PIG, G ) uvbich rolaten tho onfo
A1o0toneco to tho nvorongoe raﬁ&at;un intonoity ot the facndo 1
£or various brondth b ond haight h of tho feendo of tho
rodiating hailding“ga.
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47 OUGED UAZARD

flore enocunltioo in building 24reo orce cauced duo to
onolkte thon actunl burning. In Unitod Eingdom about holf tho
donth dardng fire 4o attridutod to ocvko and tozdc cnoooe Sho
omoko and tozio gooos preduccd by coobuotibio building cotorinl
during fita, rodugos tho chancon of vecapo ond due to vory
poor vicitility nnd ouffoention croate paniehy &n tho
casupanto.

ﬁcngst'ﬁha zodorn hailﬂing(batﬁriala plugtic 1o ﬁﬁe
vont hesordoous matoriol as it rolonooo 4onoo scoko and

nozious funon when it 1o chargod with £irc.

| "Although wood ond othor collulosic mettor ot presont
Torn tho mﬁjar part of tho coobuotible materinl in butldingo,
catorinlo incorporoting plactics oro being wood to an ineronods
ontont, both in the gtructurcs and in furntobingce In additio
collulopie producto are boing ucod that havo boon trontod with
ﬁnmpauudb to confor gpoeind proportioo, oueh ao ficoe
rotardoncs otee %ho ozporimanzai toot rosult of tho U.PuVeCs
eatordsl which vap uood oo woll ldning cugpoot Shat vhom o fim
otort in o erssasbdene gonhartoont of o bulldinp tho rick duo
tho ovoluntion of carbon nonunido io an icmodicte emo, but
tko dolny in ovolution of hydrogon chleride £ron o couportoont
contoining both collulocic wmatorinl and pody (viayl eblorido)
io oicnificant only 1f tho vontilation %o low. If tho
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vontilation 4o highor thon tho riok duc t0 hydrogom chlorido
ovolvod fron plantie occurn poon nftor tho onionion of corbon

nononida"sgg

8+T«% COLTROL OF OFOHE OFHBAD

Thoush the control of oooko oproad in thoe nultiotoroy
building to poro poricuo, howovor, tho officiont comportoonto-
$ion 40 ono of tho poosiblo ronody to roatrict tho omoio and
confino it to L{to ploce of orinin. The vwasic objocotive of
gmuke control 4o to oncble tho occupant of tho bullding €0 uno
fully tho opeapo foeiliticn providod and to orablo tho firo
brigade to entiro the bullding ond ozxtinguioh the firo.

The rothedo ¢of linmiting tho ocobko and bot gnoco opread
in tho buillding ean brondly bo dividod in tuo parto.

{4} baturnl vontilotion by rcoang of porpanont
oponings, oponabdlo windows and roof lishtso ote.

{44) By wochoniesl vontilotion

Hoehanien) vantilotion 1o vory cuch osoontlial wboro
tho building 4o not adoguotoly vontilatod. In cultiatoroy
otructurco, vhon tho ocorvigc coro ic eontrally locatod 1t,
ooy boconmo pore 1ilko o ocoko channol durdng €iro 8F 4% i0 not‘
ventiiotod cochanienllye. Tho oovority of oroko would dopond

upon tho voluro of nminturo ond 4ito compopition and conbugti-
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bility. 1%t ic proforablo that ¢tho aection of noochanigl
vontilation chould bo nutocatic and should opon during tho
carlior otoge of omole oprond ond oudov ooolte pacon to bo
rapidly diceharged to atroo, herics Tho rico in prossuro v ith
in tho structuro ic thoroby controllod ond oy bo kopt to o lox

voluo.

4.8 2URPadl PIEISHEIEG

7ho uoo of flamablo surfoneco finiching ovor tho wallo ar
coilinco pffoets tho onfoty of tho oceupanto of tho bullding.
Juch finizhoa onoournge firo oproad, oven thouzh the otrugtural
ocloronts oay bo adoguatoly £ire roslaotents, This may crento s
gorious dangor to lifo aod projortys. It 4o thoreforo ooocntin,
to connidor tho fire rosiotivo roting 6f nll ouch finiching
rato-iale bofora opoeleing then for  tho woe. For further
clnplification, thio ourfaco finoihoo ore olasoficd on tho
bapis of thore fiame oprend quolition. Thoy arﬁ onplained ap
folloving

"In foet on tho Baoio of ocozo inforcntions avoallodblo,
ceLe OF tno finiohoc hove boon cldontfioa into the followina

four entoporioc.

Cli... I 3= Lurfoee of very lov f£lone opread. Theoso oro
thooo gurfoeos on wvhich not coro than 19 cno of

offoetivo opropg of 21la0w ooourt »
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CLAS. II ¢ OSurfoce of dov flnso oprond. Thono ocorfaccn
on uvhich the offootivo oprend of flono neither o
oxcoedc 30 cn during tho f£irat 1 minutoo nor

ozcoade o £innl volue of of 60 oo

Oizi 5w I1Et  Surfaco of codian finmo oprends Thooo ourface
on vhich tho offoctivo gpread of flomo noithor
ozcoeds 30 on during firat 1P ninuto no oxecods £%

¢n during tho first 10 ninuton.

CLsc.w IV Jurfooo of ropdd flacc oprocd. Thoso ourfacco ou
vhich the cffoctivo oprcad ¢f flaco ozeoods 30 on
during tho 1$ sinuton or ozgoedo 85 on during tho

firot 10 einutom”4g

Thoaoe eloosificptionp ochould bo conciderod for the
purpooe of optabliobing tho firc oproend rating for difforont
£iniohos inoide tho building co that tho pocoibvility of for

oprond oy bo low,

49 CORPARTLILATATION

For liciting tho firo or confinoment of £iro tho build-
ing chould ¥ oo npaftnnn%aﬁ in oueh & way that in cooo of firo
ocourronen, £iro could bo confinod o ito comparttont uptil it
1o ontinpuiobod or it brung out. Thooreticslly it coono 1oglcnl
10 ndopt compartmontation onnily (I’&@q 5) but in proctico
dooignoy fagcc pany problooo. & bullding vhich do fully oubdivi
both horigont i1ly ond vorticnlly would bo comylotmiy'unnorkmhlo
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§%9e2 AIR COBBDITICHILA DUCTIS

In vhntover caterisl $ho alr=conditioning duct ore
conotructod, thoy will pnorcally have segligidlo €iro resistonce
thorofore nt the occurronco of fire thoy will quickly diotortod
and eollapoo loaving o 'holoe' 4n ooy voll throush thoy panoc.
Tho firo ony thon dovolopod in tho duet ond hero amnin thoy wil
eollapacs Thoroforo nt ony ponctration of fire ropioting wall
provioion to noal to the holo nhcuiﬂ bo ondo Andopondently of
tho duct truniing or air conditioning doapers. Pire dowmpor
control fed by fuocible link, evhich will bo of steol c¢lopo
Littine to ito fyame but with oufficiont opneo to provent
diotorticon.

495 OVAIN CAID, LIPRS LLD IUCTY

Coglestns; valln of a%airéaao. 142¢ ond duet wolls, whic
pasged from ono floor to onothor noodo spoeial conosidoration fc¢
2iro rooictanes er Liro ratingo. It ic cloo nogogonry o tald
all duwe procoutions 0 proteet top and dotten of tho ohaft ond
apy accody wvoy chould also bo protoctod with onzo acount af e ¥
roepiotance. It 4o proforablo for otalr capo onclogurcs to bo
vontiloted ot the $op olneo thio will rodugo conoidorntly tho
tondcney for nn ocut droak of £iro in tho onft. The fire rovice

tongo ofandords for orclooing the 119t woll and norviee dueto
should bo ¢ho onco oo that of tho otolrense ohafd. Dooro to ot
choeo ond doors nnd chutterc to lift aro potonticl poures of w
nooo in tho conpartconts. All pueh doors ond dcoons way ouot af
havo 1/2 hr firo ratingo ozeopt in particulor oocupanciop ubord
it -ay bo odnfovn of | hour OF COPC.
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vithout o wholo oorico of inmtorconnocting linko in tho fornm
of doory, corridors, stalrenoes, ILto ooenlotors and o
culdipldicity of duetod porvicoo. A1l of thio wvithout oxcoption
roprooent o potontinl opourge of woaimeno in the ovorall fire
into rity of tho otructuro. Tho dcoicnor S0 foeod with cany
problemo $0 b0 nolvoed to kocp the oﬂfiaidaey ond intogrity

of tho gonpartzonto.

Conpartonontation enn bho ctudied undor thrdo major

heado as follows @

{t) Tho intogrity of the conmpurtront wall
{2) Tho tatogrity of tho conpartment floor
{3) The otructural intogrity.

449« DOCRD

All dooro of tho ocoaprtoont wnllo chould provide full
£iro rooistoneo $0 the wallso 4n vhich thoy arce placed. foronil)
the fire rostisinnce roting for thoe tindor door io novor to do
tohon coro than 1 hours Fhioc roting con onecod only'whonvdoora
nravconatructad a0 conpooito dcorc. S3uch doors oy b hoavy
ond uncaticfoctory for norral ovory 4oy upc. vhere tirﬁ rooiotal
io rogquired for pore than {1 hour, thoro ugo of conpooite typo Of
£4r0 doors %o onoure tho continuity of firo rooictaneo at tho
openingoc. It would vo doairablo‘tm 1init the npount ond oztont
of tho oponinge fn tho cozpartcont vallo. A thunb rulo which

i0 conconly An proctico o to preovido the aggrogoto vidth of
oponingo chould not egeood balf tho leasth of tho wall,
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49.2 AIR COBDITIONILS DUCIS

In vhntever caterinl sho clir-conditioninn duct ore
conotructod, thoy vwill norcanlly hovo nepligiblo £iro reniotonce
thorefore nt the ocourrence of fire thoy will quickly diotortod
cnd eollopoo leaving o *hole' 4n nﬁy woll throush thoy pooc.
Tho fire oy thon dovolopoed in tho duet ond horo agnin thoy wil
collnpoo. Thorofora ot any ponctration of fire.rooicting vnll
provicion to goal to tho holo ohould Yo pado indapondently of
tho duot trunking or air conditioning dooporo. Pire donpor
coitrol foé by fuoidble link, vhich will bo of steol cleco
fitting t¢ ito frame but with oufficiont opncc to proevent
dictortion.

G935 3VAIR Call, LIFPL ALL IUCED

Dnelooin: wvalleo of atairdaan, 11f¢ ond duet vallo, whic
pacocd frem ene floor to onothor noodo spoeinl conoidoration fa
¢iro rooistance or firo ratingo. It 16 aloo noeoaoury to tolkc
ndd duoe procoutions to protoet top nnd bottenm of tho ohaft and
any accons wvoy chould aloo bo protoctod v;ﬁh garze acound 0? £1:
rool tanee. It fo proforable for otolr ganc onclosurcs to bo
vontilotod ot the top oineo thio will roduge econolidoralldy tho
tondcney for nn out broak of £1ro in tho onft. Tho fire rooice

toneo ofandords for orelooing the 11ft woll and oorvico ducto
should bo tho ooco oo that of tho otalreaso obaft. Dooro to ote
ca000 cnd doors ond chuttero to 1ift nro potontial oourec of e
nooso in tho conpartconts. Al puch dooro and doocooo way ougt ol
have 1/2 hr firo ratingo oreopt in particular occapanecion vhere
1t Ay bo ~dniovn of 1 hour OF ©CPRO.
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CEAPTER « ¥
PIRS HATARD AND CURATIVL IUASURD]

et  INNORAZQC CP QUICE DOT2CRICL 0P PIRD

'njor locoon of prozopty ond 1i2o during tho firo
io Guo to lochk of quiek dotootion of Liro. Piro aon b fousht
by firot o], or intoranl firo fightins oguad and could bo woll
brouszht under eontrol, 1f tho Piro io dotoetod oo soon oo it
innitoo. Dut in copt of tho encop of Jorso firo govority it
hoo téon found that firo eecurred olthor in a place vhich woo
unogcupiod ot particulny poricd or late ot night tino vhon 4%
noroally o not popnible to dcaodintoly notieo tho outbronk
until it bocomac nlarsing. Jdomo of tho gonoral choorvation of
cuch fircn are given bolovw vhich indicnto tho difficuiticn of
guick dotoetion of fLiro.

(1) Foooibility of fire dlocovery im tho carly corning
{81} 0% tho ond of tho vorking doy
(441) o tondency for dolay in eailing tho £iro brigndo
{iv) o %ondGoney for f£iron o ooowr in tho part of the
bullding vhich ore unoeoupiod ot night or oro
Anfroquontly viocitoed.
It >ny bo thos ouch firoo could bo kopt out of lorpo
Ziro catogery by inotalling o ouitablo nutoratice dotoction

ayoton. Bovover, f£irc dotootion of lorpge f£iro roport showo
Shot opomotinon oorly firo fighting offort did not rodues tho
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loco cubotontially bocaunc of tho naturoe of the yioh involvod
vao puch thot nutocatie dotoction olone wan mot onoush. In suel
caces osutoratic detootion and nutpatic fire fichting rooouros

liko oprinklersc ete., are nocosoary.
9.2 PIND DUTECTORG

For doteoting the fire at 4o vory incoption tho firo
dotoctoro are sosontiolly wcod. Tharé ogo two typon of fire
dotoctoroe lar-oly uuoarin-multiqtarmy gtruocturons Ono 40 tho
ﬁmgto oonpitive dotoetor ond othor ono 1o tho heat sonoitive
dotoctor. Infro~JCAIl Dotoctor ond Infra rod flace dotegtors

aro gonorelly ucod in bacardoous cogupancioo (Joo Pig. 6).

5,2.1 3NORD DI90CTONT LN AIR OVSTCD

fmoko dotostor 4in porhops tho groatesct ocdvoneotont
in ropid dotoction of firc. Dy oxpordonco it hoo boon oboerve
thot far'aiﬁeﬂvnrinﬂ tho firo ignition peo ple cay lag by half
un hour whorcano im tho ocoko dotector oven a orcall partielo

of opoko oon bo detogtod in loso than o ninuto.

Thooe firo detoctorn aro fixod to tho eollinsg vhon put
to oporation, thoy nutocatienlly opon vontilqtora on tho roof
ond otart tho oxhoust fann €0 throv out nll oupor Mabed alir
ond otoko whieh right othorvwioe oprond into tho honll. Uhkon
olr conditionting dueto aro introducod for rocirculation of nir
for vontilation, oooko dotootoro in tho Queto prooptly ohut do
blovor that oisht oprocd cmoko ond f&kn throush the Queto.
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Socondary protoction 4v duot Ao providod by firc danpers
agtunted by fulaiblo links.

Uhon ony detootor geoo in action o boll rinco and f%o
loeation o ohown on o pancl. Advancod thinking novy fovours a

dooign by vhioh any osoko dotoctor will ring tho ponernl alarp
Geled HUAY DLYBCTORD

hio typo of firc dotector boo baoieally oloitisr
funetion of firo dotoetion oo that of orwko dotoctor. Uoat
dotootors aro hont sonoitive. Who "thorial heado®™ of tho
dntoctor are fizod at tho eolling lovel. Thoso dotoctors aro
vory aftaati#a ond roopenoon guloklys Io coot curront fnntoe
dlationn thoy ring the loeal olarn, oo €0 tho onoke dotoctoro
ond Sdontify aﬁ,a punol thoir loeation in tho dullding.

5.3 VATER BUPELY POR PIRn PIGHTIOS

"uator iﬁ nloent oo onoontinl to fzruafxahfzns ao
oxygon 4o to 1ifo and firo. [Lotuithobanding tho dovelopoont of
othor oxtinguiohing ngonto vator roraing by far tho chenpoot,
oot offictlont and oot populayr monno of fiﬁhtlng firoo in
catorinle for which it 30 approprinto. Thore con 4n foet, bo

hardly any firo protootion without wntor®.

Adogquato wntor oupply cust bo ovoiloble, icoodiatoly
rourd tho clool, to fight Lire in oultiotoroyod otructurco.
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Tho boot way of anouring thin fo to provide otorod untor
onclusivoly for tho purpooe of Lirc fichting. Lueh otored
wator ohould not bo ucod for any ather purpcoc. In buildinge
upto 29 coter hodght, 4t 1o posoible to provide otorogo
£aciliticn at ground levol for offoetive uwoe by the firo
agerviecd. Juch focilition aro norinlly loecntod £n tho bacoront
of ¢ho buildins, thege fnedlitios nDuoot bo oo 1ue3ﬁ0£ that 1t
ohould Lavo suitable arrongononto for thofiro ongiron o drav

voter quichly. A typlesl orrangomont 10 ohown in Pige 7/, «

In tho #nller baeilding, vator storod ot ground lovel
caonnot bo offostively utilised through norenl fire applionecco.
The oterago toak meot thorefore bo lecatod ot bigher floors,
ond fire hydranto instellod ot ovory floor on moin running Gowr

froc the oterage sasko (Fige7s).

The total storago capaeity of tonhy dopondo upon tho
nature of ccoupancy and total floor aron of tho bwilding. Vor
an avoroge rosidontinl baoinooo, or corcontilo mmitiotoroyod
eooupaney it vay bo workod out at J0 litroo pdr o 0. of the
<loor orca cabjootod 10 o mialeun of 2,285,000 liﬁarnﬁz’

In nddition to tho roguircnont of vator oupply
rondion~d 4n tho ohove poragraph ndditionsl wotor supply ohouwldd
bo provided oopnratoly for tho nutoontic oprinklor instollotior

Tho guantun of gueh udaitiannl'ugtar gupply depcndn upon tho
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oigo of tho bullding amd o firn opociclioing in cprinkler
inotallationo ohould bo conoultod doforo hand.

Ged OBLLDNLTOR

Ag o otond by gonorator should bo inotnllod in cach
cultiotoroyod bullding to oupply pover t0 otorieaso, liftn ond
corrider, iishting eirveculto, Otandby firo pumpo, proopuriocstion
blovor totoer and dacpor oyotom in ¢one of fodluro of cloctric
oupplys Tho gonerator chould proforably bo cutonntioc and
ohould ba of sdogunte eapoelty to tnke the loand of all
achinop nnd elrouitoo wvhon ptortod cimultornocusnlys. It ohould
bo loeatod in o ooparoto firo rooioting onclooure in o poparato
£ire reoloting onclesuro in o bagomont or in a dotnohod

building.

5«5 FIBRD AlABE ALD COLEUUICATION

Loaving autoratic firp enﬁinauimhxng pysten asido for
¢ro pomont ond conpidoring ondy pblio or privato fire dopart-
conto, tho azpaditiauanans'aith vhich oxtingulohnont or sontrol
of firc io achioved do influonced by tho oporntionnl officioncy
ond adogunay of tho dopartoontol poroornol ond thoir cquipmont.
“he prompinoco of dotogtion of firo nnd of comcunication of tho
firo alorn to tho dopartcont, by $ho rooponoo tine opood of
dotootion nnd of gormunicantion of clorn ocoontinlliy dopondont

upon tho cophictication und officioney of oquipront uood.

It 10 Boliovod thot nunbor of £iron can o poducod to
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nalf only 1f tho cocmunication oyotoms oro improvod. oot of ¢l
protoctive ond eurotivoe procautiorno and moot oophioticated firo
‘Cinhting applioncos ore of not cuch uvail, if tho £firo 1o not

gotootod and corrmmientod promptly t¢ $ho nooroot f£firo ctation.

Por gsvod corsuniastion the ontirs dullding including th
tancnont chould bo oquippod with outocatie fire dlorm oyoton.

Tho oyoton ghould

{4) pgivo on autorstic oudible alarﬁ on nll fxosrn on
tho oeourrnnce of £iro. In non=ropoidonticl tuildingo tho arran
nonte bhould aloo bo nado for nutozatic tronoscisoion of fire
nlorn to pooroot fire ctotiom econtrol roonm, unloco thore 1o o
poroon on duty who aﬁuld got 4n toueh uwith tho firo ctotion

round tho oloche

(11) Frovido o cain indicoting panol in tho gontrol
roon vhore tho firo fighting otoff vould bo svalladblo.

76 onnblo tho firo fighting ocorvice to givo aoenpo
inotrucetion to tho occupnnts in on ocor;onoy, o pudliec addrooo
oyotoen ohould bBo inoctollod in tho buillding with loud oponkoro
on nll floors ond micrephonc on thoe oain indicating pancl on

tho ground £loor.

5.6 TPIRC DXPIDGUIINERD

Having connidorod suteoontie dotoetion dovicon it 4o

logical to move on $0 sutomatie oztinetion, but boforo tiat
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it 1o worthwhilo to undorstond tho pature of fizo riok and

roloted prodlooo.

Choice of tho oxtinguiching oyoton will dopond upon in
firot piaco on tho noture of riok for viich following pointo

oro noesoonry o otudy

{8) Thno way in vhiech the fire noot likoly to Govolop
{11) vhothar tho risk is icolatod

(114) droro vonbustidblo patorisl and goodo nro inm clope
approxinity. '

Iooking into the type of rioh 1&&91?&6 vaitablo
cntxngu&ﬁhiﬁg agont oay bo soloetod, in aboonee ©f mswoh opont,
o wator pupply bo sdogunte for porticularly the domcotic necds
of n building but ray do quite inndoguato for ozxtonscive f£iro
oontrold ond othor sgonto ocuch 0o inort poo, or high oxpanoion
fonn mny‘mave to bo conpidored. Suzn fire fiahﬁing ngonto are

tozic or boeoro oo vhoen wvood on o {iro.

Unsor althoush the choupost nvailoblo nontonie apont,
hno éartmln dioadv ntoseg chieb ouot bo connidorcd, It Lo vor)
ozxponoive vhon dolicate clactrieal and colantific inatruconto
ore invelved or whoro uniquo oatorial and voriks of art are
dinployod or otorod. Uhoro lorgo volunmc of wntor coy bo used
1% is noeoonnry to provido adojgunto facllity to drain out fron
nll lovelo within tho building cnd acor at. It sust o nloo
borne in nind that tany of tho ontingsulobing ogonto conoidored
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iu rolntion to bBOth autorntic syoton ond firsi-nid applinneco
gan proosont problen of c@rr§n30n and oy docogo pisat ond
eochinory vith which thoy oy cono inte contaot. 3olootion of
right type of oxtinguiohing agont oon not only cake cortoin ond
rapid cstinction but oleo onsuro thot tho roowltont totol decog
t¢ building ond contonto fe bopt to tho mininus.’

S¢7 PCAD SISTENS

- %ho cain purpono of foon eatinguiohling agont Lo to
provent tho ncocoos of nir to tho ourfaco vhich 1o undeér firo,
%0 oecal flameablo liguids frem fleascn, ond to cut off tho guppl
of vapours. Unliko ethor oztinguiohing ngonto fonn hos tho
advantozo that 1t oan romain in popition long ontugh to ollov

tho durning ligquid coal and thuo provont raignitian'
Foono broadly full in tuo ecategorics &

(1) Low oxzponoion protein foons ond
(11) ediun ond Ligh oxpanoion oyathotic foans

(1) 10« BEXAHDZION POAD

Thoone foato ﬁro dorived from waoto protoln patorinl and
arc otnbilichod by tho addition of cuitoblo wetal palto. “hio
typo of foan 1o largoly uood for oxtinguiching firoo of doop |
tanko oolvent tonhio or similor flamcable liguid rickos Por
outeh riok autoratio appligotion oyoton pay bo vood. 7Thio

conniots of oot produeiny dowico ond o punp to érive the foaand
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polution through tho nognolo. Tho foon cay aloo be nppiiod
fron tho opon opray hoads fittod ulth poroting gaucos.

(11) IDIGT AID HIOH TRPANILION POA

This sir fonrn arc add froo 1=2 por gont agueous polut
of oynthetic fonning ogent. [odiun oxpanoion fooos aro in the
ronge of oppansion 80-%00 ond high oxpancion foan 500-120043.

It 1o oztronoly diffioult to got rid of tho high expann
foora, oppogiolly i1a tho bopocmonto oftor the fire io controllod
or oxtinguichkod. Thio fooo contoino o vory lovw parcontege of
vmtur, thorofore, dacnso o mntorinl 4o ninivun ond tho woo of
vatoy for ropmoving tho foan will not do advicodle no 4t vill
apoll %0 ndvantagds. Hothod of suoking the foan from o buildis
by fann ean aloo pregont eoncidorableo probvlenn. Thot 4o vhy oo

antifonnin, apont 1o dnv&a&d44

which ©ny bo oproyed on to tho
fonuing curinec =~ nond tho foom ntorto eollopoinze. Tho
advantag oo to thooe oggonto aro thoe cocoon €0 thoe building io
clonrad froo tho outoido and that on nmoving inoide tho opaco
botuoon taghinory and otacko of goodo onn be quickly clearod an

additionsgl wvntor dosane onn e rindninod.

5.8 PINOY ALDR PLAl BERILOUIGILTND

Jirot odd firo fighting oguipaonto aro of vital ippor-
tonco to tho occuponto of tho building ao thoy kovo to deal wit

thon dn ¢aoo of firo out broaok. Thoroforo it Lo vory nocoooory

m"‘r&ll JIDD IDY 1iIndrssrm mocme
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for thet $0 knov ao wint partioulor type of ontinguiobor ooy bo
upod for opocific typo of fire. To cinplify this, fire outhori.

tioo have feouwod firo rogulotions and rogomondations which

dividoa tho Circ into She following clasoificationc?’,

Clooo *At Pore ?1rob viich cocuro in or@iinary oombadtible
catericalo ouch oo wood, cloth, popor vhore cooling by
wotor ie the coot offcetivo wany of rﬁdnaing tho tonporn:
turo of burning oatoriola. Gonorally oot of the fire

foll in thio catogorye.

Cinoz 'D' fire ¢ In thio typo, fireo in inflooaoble liguide
potrel, o1l grencos anﬁ_fata, whoro tho blankoting or
onothoring offoct of ogunto vhich ozoludo oxygon 1o oo

offoctive.

Clnon *C' Piros ¢t Tirco invelving livo oloetrical oguipmont
vhero tho ron=-gonduetivity of tho ostinguiohing agont L

of firpt icportonco.'

Sobking into cocount tho obove Chroo typoz of fire
f£ellowing aro tho difforont typoo of f£irat aid f£iroe oxtinguioho

which aro unod o control tho roapootive firo.

GeUst UAVDR TYFE SX IR EIsHEN
{a) sator io root ceonocical ond offcotivo codiun of fire

control for the clago A type of fireo wuntor typo oxtinguiahard
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aro norcally available in tvo oices of 14 ond 2 sollons oapacdt
Body of thio typo of oztinsuichor 1o mado out of stool eylindey
f£1llod wvith chomical dicsolved vater to provont corropion. Inc
tho eylinder thero 1o o owallor oteol cylinder uikich 40 oupport
ing tho ecap and filled with corbon dioxide undor hipgh propsuro,
Thios eylindor 1o soaled with o omall nmetol dice. vhon thio
oxtinzuichor 1o %o bo uscd, tho knob of tho oxtinghiohor 1o
ctruck and & plunger piorce the scaling dice and comprencod
corbondlozido -ag enenpes fron tho oylindor into the opaes of
tho oxntinguichor body obovo tho wnter lovel. Tho prosoure of
the oarhanaiénidn oo fron bdlnw forcen o povorful jot of untos

throush 1%o diccharging tude (Pige. 84 ).

{v) ¢he othor wvator typo oxtinguisher ie incwn no codnw-ncid
oxtinguiohor, tho conotruction of tho bvody 4o vory cuch some ot
thnt of (o) typo of omtinguiphor. 7The joettingz procourc in wate
{0 grontod by chooienl ronction botwoon o podium bieorbonnto
nolution and oulphuric acid vaieh Lo hopt 4n a glooo bottle
which 10 brokon whon thoe oxtinsuichoro knod ie otruck for tho

oporation (Fig. 94.).

5842 TUOAL TYel EXTINSUISEEBRS

Poam hso o quality thot 1t blankots tho burning catory
ond rootricts tho oxzycen ogupply nocdod for cenbucions Thio ty
of ozxtinguishors aro good for 'B' eloos firos which invelvon

infloeeablo liquids potrol, oil,s gronoou and fato ote. It 1o
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norenlly avoilablo in ono and two gallon oirose. Tho oxtimguish
in: oylindor ip £illod vith podlan blexrbonato colution and o
fosn produeing comyound. In the eylindoer thoro io o plootie
contoinor with oluniniun ouvlphato oolution. uﬁon two oolution
oro oixod o large orount of foon 4o gonorotod and thio Lo
dicohnrgod by tho high procouro duc to liboratiocn of earbon
dioxido froo the chooienl rosetion. Loraally thore are two
tvico of fonn oxtinguliohor ono 1o unvonlod typo &n which tho
incor contninor hao an open tOp. For itp oporation only tho
cydindor io boing turnod upoido dovn. In the conlod typo of
oxtins.ichor inmner container hno oonlod top with o opring
loodod valve to provent neeldondal oporotion. Por uoing thio
typo of omtinguishor ceare chould bo takon te ronove thoe valwo
toforc invorting tho oxtimguishor (Fim. 8/p).

S5¢Le3 DAY 2CUDOR QVED DETIACUISELTS

In dry povdor type oxtinguiohor tho eoylindor i X
£41lcd vith o finoly dividod noncon&deting nongorronivo,
non-tozic and uatgruregnllaa poudor, which oorop out in gront
spocd bocnuse of tho conprospod gas vhich Lo rolonood oo tho
knob 4o otruchk for the oporation. Thin type of oxtinguichor
oro rogonzondesd for 'BY nnd 'C' claoo of firo. Thoro ara tuwo
Bajor advantoson, firot 4t oscothors firo vory quicikly and
oocondly the cloud of povder coto ao & aeroen vbhich heldpo

fircoon $0 £o nosror 0 £iro. Thio typo of axtinguichoro aro
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nyoailodblo in 8 ibe 7 1h. 20 lh; 29 1b; ‘50 lbg and 15‘2 ik
cinco (?i{}t5/C}r

Sedef CARECTHIOIING 2Yiw DX ISOULJIER

In thio tyro of extinguishor corbon dioxido (392) fpes G
io £1lled undor proopurc. Jhon this ges 1o rolonood under higl
procoure on the bdurning catordal tho nir around 1t will be
roplacod by COy gao ond oo thoro will bo mo oxygen loft
flacoo will bo opothorocd. Tho parinble modelo of thio tyro
of ontinguishor ore havirg o Sriggor type oparation. Thip
typo of cxtinguinhers oro gonorally usod for 'B* and *C*
typos of firo. 7The availablo oipoo aro 4n 24 1b. 5 1be 7 1b
ord 10 1b contatnoro (Fig.8/).

5.8.5 CAQBCD PLURACHLOAIDE EXVILGUIIRER

Rhic ontinguisher ip copotructiod out of oitror
brooo or coppor. The coylindor 4o filled vith eorbdon totro~
chlorido which woporigon on contaet with hoat, forming o thick
cloud of gan vhich protherco tho pmall £irco quickly. Thin
typo of extinguioher ig good for claco #B' and claoon °*C°
type of fLirco. Jhido uping thio typo of ozﬁinguiah&x oaro
chould ®Bo taohdn oo carbon totrachlorido vapour is vory highly
tozic. Tho oztinguichor schould not bo upod in confined opacoes
or othorvise ho chould have ifowcofinte aeccoc to Lroch a1r46.

?hore ore tuo typoo 6f thio oxtinguichor, omo conotont
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procsure type oporatod by otribing tho knod ond othor ono
tho puzp typo ie oporoted by draving out ond prosoeing in tho
handle ottachod 0 body. Theoo oro ovoiladlo in tvo pivoo

i point and 1 quart. contoimors (Figes/e).

5.0 VILu TIVLIALYS

40 tho multictoroy buildingo go bighor ond highor
tho cntornal firo €ighting boconon £oroe hannrdous, thoreforo
%t 1o noccoonary to £iz cguipmonts vhich ean £ipght tho fire
intornally, omo of pueh oguircont vhich 10 conupnlly opornted
1c tho “deranﬁ“. Oydronto aro of two typos onc io "dry
hydrant rlooro and othor ip "wot hydvont ricora®. Tho
coloction of appreprinto typo of hydront in tho building Lo to
' bo docidod by tho loenl authority. |

The "dry hydront ricoro™ nro good onvuzh Af tho cedorn
firo trigado vodile pumping ocoto aro gopadblo of providing
cufficiont procoure for diocharglng tho untor at tho top of tie
bullding. thore thio arrcnpovont 1o not posoiblo thore wot |
hydranto rioorp ars to b0 upod, wvith on astomntio wator

oupply porvanontly wvithin tho ricoro.

Ge9et DX HYDLEY “13LY

A dry hydront riooro eonpioct of onpty pipoc without
votor ricing tho full hoight of the dullding. Frovision 1o
cado ot tho ground floor lovol to connoot tho modorninod firo

fighting puops of £iro brigodo to icrodintely puop tho water
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into tho rigor and froo thoro 4t con W0 drovn ab tho difforon
floorp or place $0 fight tho f£fire in tho building. Thie typo

of hydrant oyoten chould be instonlled only whers fire bdrigndo
can attond incodiately or tho loeal troined firo fighting

porconnol orc preaptly ot diopoool.

Por the icotollation of dry typo hydrant folloving

sointo aro to bo tnkon Anto ccoount.

® For the floor aron of 10,000 og.%t. cachi one
rioer chould bo inotallod

* Dry riooro chould bho loentod at plaec vhero
it 1o onaily vioiblo ond aesconiblo

* Tiocor ic norzolly 4 inchoo din. upte the hoight
of 150 foot and 6" dio. for bullding hoight of
150 to 200 foot.

2 4 gudtadlo outlot or landins volvo io provided en
ovory floor of tho duildiap

# Cutoido tho building o ocultablo Liro brigndo
brorehing connoctor io to bo providod (Pin.9%)e

5e0e2 UnY HIDTALY RINLOD

Yot hydrants ore gonorally uoed in bdbuilding vhich %o
corc than 200 foot bighs In thic type thoe rdoor or the pipoo
oro alvnyo £4llod with wator undor prospurc, vhich io fed by
tho puoping oo, draving waﬁor fron gorporati-~on nain or

difforont lovol tanko OF PODCEVOLr.
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In tho Pig. 9/ o typienl wot hydrant ripor inoto-
ligtion %o chown, Cno ricor or nunbor of risors doponding
upon tho heipht of building o porvanonily ckarjed with sator
under procourc. 4o goon oo tho vator is tokon off fron the
hydrant londdnz valvo, tho sutoratie punp otorte ond bupplying
waters Thio onsurcs that $n thioc oyoten ndoquats and ionediot
ocupply of untor at all 1eveio of building 10 nvaiinbleo to
2isht out firo.

Liko in the dry hydronto, folloving pointo aro to be

takon in to cocougt for the inotollntion of wot hydrante‘a.

* Zor tho flcor areoa not oxeocling 10,000 ng.ft.
ono rioor is t0 bo provided,

* Tho rinoro should noreonlly bo of 6" din.

2 The ricero ghould bo leocnto! nt suitadle plnco or
in o lobby approach otalirenno

* Tho londinn volvos cbonld be oo dooigned that the
Pohut off® ptatic prooouro in $ho hooo chould not
oxoscod 100 1ba/ogein.

* Lnch wot hydrant ricor should be provided vith wator
by two automatic pusps, out of which ono will sot
ao o otondby. 7o provido o prooouro of at loaot
4% 1v/cq.in at tho highoot outlod oach punp obould
ke ratod at 500 gallono por pinuto

¢ horce should bo wntor oupily to tho wot riocors froo
tuo diotinet pourcos ”

& Yhoro ghould bo firo brigndo inlot connoction fixod
on on oxtornal uall to food tho onch wator otornpe
tant
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flov-a~dnys the hooe roolo arce larghkiy profarrod to
the portobio or robilo onting.ichor particularly in oulti-
ptorey structuroc. Thoy provido n sontinuous ocupply ef woter
for firnt oaid firo fighting ond ¢nn casily bo wood dy
untenined peratns. Thooo types of bhose precls arc rogocnondod
vhore tho floor asron o woro than 1000 oy.ydo. One reol io
ougficiont onough for ench 500 ag.yd. of £loor oren. Theso
ro~lo should do profornbly loonted noor tho orito or otoir-
eacc landing. ¢ho ufandarﬂ hoso on vool io sorbally 5/4" 4n
d4in. vhich 40 £ittod with 1/4” mopplo. For coey handling and
ceeoth oporation tho =axioun loncth of 374" hooo ahould not
b2 vore than 120 foot but the mazime longth of ouch hooo oaon
bo upto 150 foot. Thio tyge of hooo io oultablo ancush to
vitict nd tko voridang prooouro of wator upto 160 1b/og.dn.
(4.0 B/F)s

.10 AUTORATIC OERIGELIND

satoratic nprinklora are unod to entinguish confino-
‘©ont or control n £iro ot ito oorlior otaros, bofore 4t hao
tico o dovelepse In thio gyoton wotor 10 upod $a the form

¢ fountain joto, through thko nprinklﬁr hoodo fitted to tho
pipo ond opacod ot rogular intorvals, throughout the protoctod
building. %ho wuator cupply too t0 bo vory rolionblo and

avnilable nt oll ticeo. Thooe oprinklorn are sonnoctod
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with putoratic firo alorme. obon f£iro oecurs the osprinkloro
only in fbo offoctod oron will outorsticolly stort, ong
confine or control the fire, oporation of ony one sprinkle
vill envng on olorn to sound, which bringo £ire extinguiohors
ond GO oéna-aa tho fire ip extinguiobod tho wator oay bo
ohut off. Usounlly tho wnter diccharpge fron tho oprinklors
ic oufficiont to ontinguich an orfinary fire, dut due tb nny
obotructionk AL tho woter oop not foll on tho durning
materinl, firo will bo hold undor choelk till tho firat ald

holy arrivio.
54101 FURCTIONAL SYITRI OF AUTCHATIC OFRIEIIERD

Firot ond foromost thing for tho ¢porntion of oprinkle
syotons 1o that votor chould bo carriod €0 all ports of
tuildinz wvhieh 1o to bo protoctod, thic way bte dono by
41fforont oice of pipeo wbich Gay bo ouoponded fron tho
coilling or rooi; vator io hold bnck im tho pipoo with tho
£ire ceewron. Dvery oprinklor hond 1o fitted with outormatio
valvoo, spacod ot rogulor intervalo in tho pipo wvork. Uhen
£iro ocecur-o with tho inoronood tonpornturs boyend the
prodotorpined iicmis, tho otrut hoiding tho vulvo‘ia clogod
and eollapoos aed nllovo woter to rush throuch tho epon walve

of aprinklor hondo.
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5e10.2 7YEGD 00 9ERIGRLIRD
§,10.2.1 SOLNIILD IPAINLLZw

Thic 30 one of the old typoo of oprinklérs, in which
tho strut io rade out of throo plogos of petal joined togethor
by moong ©of fiuweidble polder. Thio holds a gless valvo in pooi-
tion. Tho potal plocos are sonlod in such o wny that nt the
ocourronee of fire, duo to incrosood tenporature poldor Lo
goftoned and strut falle sport, with thisc the gloos voldve openg

ard the water gtarts ruching out {Fig.ioix).

5.10.2.2 THE DURA LETD ICLDT.N2 JIL02LZ,

Lfficioncy of tho cprinilors aro gomerally effoctod due
to tho ataospheric corrosion. In thio type of gprin!ler all
~ duo procaution havo becn tokeon, hore tho goldor vhich securoe
the koy to tho hoat colloctor 1o almost completoly encloged by
the retal of those tvoe parto. Thoro io o thin £ilo applied ¢o
tho thin edpo of the inﬁer. Thic of courpo dooot not affect
tho conpitivity of oprinkler (Fig.iols).

5.10.,2.3 THSC QUARTZOLD RULB SIRILTLIR

Thio i0 ono of the noot improved and adwvonced typo of
oprintler. In thio ¢.pe the operating oleront ic froe froo
corroolon. %he other advontoge over tho poldored typo is thert

no lioitotion of ratingo.
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The trrec popular type of coprinilers which aro

vidcly in uoe aroe oo follouving.

() 7TIT GRILRCL *C' TYID JUARTIOID BULB JFIIGKLER

| In thic typo of epriniler the Quortsoid duld and $in
f1lling nre of o pormanont and unchanging nature with the
latoont cclontifio qﬁvanc@ to countor the corronion effaoto.
Prom the roting bf tomporature (7oblo 8 ) it con bo obperved
that it covors guite high rango-éf tanprrature siblch ponoenlly

oncountered in induetrinl type of sot up (Fig. 19%).

(b} THE SUIMNTL TYLT 'E' JJan?20ID BULBE JedLusilids

Thie particular type of oprinklor is oypocially deoigno
to ouit tho interiors, with pleaoinsg leck. In thin pipe work

con bo conconled above o foloo coiling (Fig.19/P ).

{e) ID2 VALL OFRIowloRO

vhore pononibility of condonce vopour dripping Lrom
opriniilers and pipe vork anbove and opoilling the contaents bolo
thoreo side vall oprin’lerp ore good, for the uve in officeo,
optrance hallg, lobbios ond corridorn, for shop windows Qioplc
croan otec. Tho othor advantongo is, 1t can be vory convoniontl
insctollod without nuoh affooting the intorior ducoration. The
aprinklers givo offoetivoe unifors covornge upto 12 feot fron

tho wul) (Lig. 10/5 s
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5.10.3 SPACILG AND FOSITIONING OF 4PRIORLORGOC

As por the recommendntiono of the insuraonce conpanico
should bo ot loast ono aprinklor for overy 100 aft. of floor
arca. Tho dofloctoro should be plocod puch that thoro should he
elear opoce of 12 inchoo belov the lovel of onch deflector with
a8 rudiuu of 2 £t. froo éach pprinkler. Thoroforo, in the atorc
goods should not be kopt uithin 12 incheo of the level of tho
dcfloctoro nnd above thom. 3Jprinkleorso suct not bo placed vithi
2 £4. of columny or boamo. Cors mgﬁt bo taken vbhilo ploeing the
pprinklicr, 00 that the dofloctors are not roro than 12 inchon
from nonfire resgloting coilings and not more than IBAinchoa
fren firo prbof geilinro. In g builldi-g vhore ceiling o not
fireo rooioting, eprinliloro rust not be core than 11 ft. apart
and the oprinklern noarcot to the wall must not Bo mdro thaon
6 ft. frow them. vhore goiling or roofs oro conotructod of
approvod Liro-rosioting coterinlo, sprinklern ougt not be
placed 12 faot apart ond net more then 6 foct apart fron tho

¥vallo.

S+10.4 COUTROL JYSTHEI FOIO JIRILILE!
For bottor control ovor aprinklors, thoy ore gonornlly
dividod into difforont occtionn in o protocted buitlding. Thor

may bo pevoral cuch fastaiiacios-~wiid-hmve poetiono of unito
in ono building. Lach puck installotion v4ll have ito

goparate Tiro alarp ond not of controelling valves. In g la-rg
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precisen or bullding su ch division of sprinklers have dofinitc
advantagoos Jith ten such installations an outbraék of firo
in any one soction would invelve only eguipment in that cectior
vithout offocting the other rinc. At the tize of any oxtenolor
or alternations t0 the sprinkler egquipnenta can Bo carried out
wvithout ohutting water Iron the remining inotanllations. also
the coggregntionfof control polots on the ontire aron rales
local control casier and guickeor than it would be &f only one
control wvnlve hovo beon onployeds The othor advantage is ag
coch instollation gives the aloro bolt it is copior to locate

nn vhoro tho actual firc oeccurs,

There are threo typens of uprinitler oyoteno

{1) 7"ho woi syston
{11) 7Tho dry oyaton

{111} iho alternsto wot nnd dry syctom.

(1) uJet oyotem 3o the ono vhore the oprinkler pipes
arc conotnnily chargod with woior under prnﬁmurn.' This syeten
io onployed whon thore io no pepoinility of froot or freccing
uprinilery on wet syotoos are normally fittod pondent below

tho aprinkler »ipo worlk no shoun in tho Pipg. 1o/F

{11) rlocoo wkoro the posaibility of froot or freosin
1o there, the dry typo of oyoton 1o ucced. In &y systom all
inotollation pipe work Lo chargod vith oir at o modorate
bhrooosure aond tho wator 10 hold back by o difforontinl valve



0%

vhich vhen o oprinbler operng nad rolonscn tho air in the

pipeo, 1i¥to ond dllowo wator to optro the pipe work.

{111) Placoo whore <therc 1o posoidility of froot only
in vintor thore aitornate wot and dry syotom is adopted whon
vintor coroo tho water from all instnllation pise line io
drnined out and chorged with oir under progsure. Sprinklers
on dry ord alternnte nysten aro narmnlly f1tted up right above

the pipo uwerhk ac ohwun 4n Fiz.

5.10.8 LATER CUPILILS POR GORIRSLAR JIBTAY

Uator cupply for the oprinblor oyoten is ocne of the
roct ioportant congideration. Jufficient smount of wute; should
olvayo bo roadily available for the inastollintionn. Any oupply
vhich mmy bo pood but-cnula not 0 rolicd undor =1l conditiorna
can not be tormed ao good or effcctive for fire protection.

For eclainming thd manisun robate of ipsurance pronpiun the
inoctallation phould bhave two indopondent wator cupplico, onc

of which ouot bo unlicitod, psy bo from public wotor vupply or
froc oclovntod wotor reporvoir. It 1o nloo nocosoary &0 maiatd;
miricun running progours of water to 23 1v/oq. in at the highes
oprinkler ot all %timese. Por the lowoot ¢lams of sprinkler tho

wator prooours from the poacrvolr should not bo loss than § 1b/

in. at tho highost oprinulor.
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5.10.6 #PIFC CINBD

altboﬁgh inptallation of tho oprinkler oysten is o
job of opecicnlised onginoor, it 1p vory coceontinl for o dosign
to know, como of tho thumdb rules rogarding the pipo ocico and
tho rCoxioum longth of diotridution pipos with oprinkler heod
on ono oido or both oides ¢of {t. fiunhor of sprinklor on any
onc floor, undividod by firs woll and supplied through givoen
oiocoo of pipe chould not oaxcecd tho oicséo ap givon in Tadlo
for ordinary hagard occupancy. ihon the piping arrangoment
providos long risoro or focd naino an inerenco in pivo odcos

ray bo ndeded to offgot f£riction locooss

Crrigy
ul LELRE LN ]

There ghould bo ono or wore riccr in oaseh hulldiag ond
ocach soction of dbuilding divided by rirﬁ-wnlla. Jhero condi-
tiono docond, the sprinkloro in ndjoinirso or soctiono out off
by firec vnllo, ooy be fod froo o oyotem riser in anothor
poction of building. Zach syston rinar should bo of sufficion
aide to supply all oprinklor on ricor of any one floor of ond

firo ooqtzcn. _
LOCATIOCH OF RISER

Thore oro four otandard locations of the rioorn
(1) Control contral food, (41) Gido contral food, {111) Cor
rol Bnd focd, (iv) Oide and foods Thago loeations cre cloorl;

1lluntrated in tho Pig. 11
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Branoh lire for the aprinklar pyeton ghould ordinnrily
bo linited to 8 oprin ler. ot core thon 14 brangh linco
chould be gllowod on oithor pfide of eroso rain.

.31 SHE DILDCHER OYOT8l

Tho drenchors are roagt offoutive inotallntions for
provonting tho tronooionion of firo throush radintion fron
tho noordy tuilding. $hioc 1o done by the diocharge of water
through tho nogzlos éver tho extornnl oponingo of a building.
Thooo diocharge noszlos are fithod ot ouitablo placo and
intorvols ¢0 tho dronchor wntor pipo lino. Thoe drenchor pipo
vork io fittcd on tho outolido of tho duilding undor tho roof
projootion on tho uvindowo and door ways. Auntoratic droachoro
oro vory nuch einilar %0 the Jusrtzoid Buld oprinklero ond
oporatos individually on oome principie. Hono nutocatice
drenchers arc rarnually oporated. It kao opon nogclos and
whon operated valvos are opencd £0 bring thon nll into opera-
tion cimultonvoucly., It ohould bo noted that tho otop valve
of the dronchoro 4s 10 be ploced at a prooinont pooition vhore

accean durdng fire oshould not bo obatructod.

512 PIRE RESIGTING HOORS

Pricary oino of firo protoction 1o to confino firo to ¢
oenllout poooiblo area of tho building, to provont the firo
oprand. Tormally tho usuanl sourco of firo oprond ars through
 door vays, windoun, vontilators vhich comnnoct room with oach

athar oy theanch bannnse wnvak nand ataireasnos ond 1419t wollo
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vhich cornogt difforont floorn. If £iro ropiotinsg dooro
or phuttors are inotalled ot ocuch placos, tho fire e¢nn bo
confinod to the part of a bullding and provont further fire

oprend.

Joce of tho typiecal firo rocicting doors ore ns

following.

54241 ANOUALD FIRD LOCA3

Thepc doors are cade of threo or<f0§r inyoro of
thopoughly ocanoned tonguod and grooved pine boordo, trdatod
vith o opocinl prooorvative agatnnt dry rot. The bhoards oro
footoned togothor with natlo drivon flushed and thon incasod
in tinrod ctecl chaots designod to exeluds sir, The apocial
conotruction with 1uminafed boardo nloo enguron that the door
vill not worp. Boing doprived of oie, tho woodon coro cannot
burn and oven whon doors havo been oz cotd to o ficrco firo
for oevoral hourp the oide coroe rocainod very cuch unaffoctod

(Tice 12 )

CCIICSIZL FIRD DOCRS

Thin typo of door 16 dovolopod to meot tho noed for o
Goor vith the onro high fire reolsting qunlition ns the
orcourod Goor but moro puitablo for inotoliation in docorantivo
ourrounding. Tho conpeoite deor hac a ecollular core forced

roo angular gtool atrips with acbooto oill doord foclng on
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both oidoo. The coro io encloscd in a channol-soction framo
ond the cutor govor of the door Lo of otool ghoota. Thip type
of conatruction piven tko door thc noeeosary qﬁalitioe of Jow

hoat condentivity and high firo rociotanco (Pigez}).

Thono doors can be folding, hinged or oliding forn

and can boe dosignod to close nutoant&caily if roguired.

Sel2+2 OFBDL ROLLING JHUZTOR?

Thio typo of fire rocioting dooro arc good for ocoling
ioportont intornsl spanoos to provent the sproad of firc. Tho
important advants o i that it roguires littlo spneo for
fnotallintion, thic ean bo inotalled on etnir ways, in omall
pacospe ways and in puch placos wheprs lack of space cako 4t
giffioult or ioponoidle to orroct othoy type of firo rosioting

A6CTD

Thin typo of firo rocioting phuttorn n&n built froo
intorlociiing otool latho forming o curtoln which coilo around
g otool barrol. %hoe gurtnin slidos in guidoo of channcl oootd
lot imto tho oildoos of tho opening snd doep cnough to nlloew tho
curtain to oxpand latornlly in tho hoat of & firo. This typo o
firo roofting shuttors pay bo non=nutonatic in oporation hut ¢
bo fittod vith & fusiblo link nocohnnipm 0 cloge ghuttoro
autonstically vith gonoration of hent fron tho firo outbrooks.
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6ot ACBLNIS RTLATED T0 PIRC DoCAIC

liormally oll multiaterq# buildingo ore &enigaaa in

necordanct with tho firo safoty bullding coden, which provides
a fair chonce to every occupant to escape in open nir by thoir
own unoided efforts. lHowover, 1t io not posaidlo to desirn
buildins 0o that undor no circunotancos nny person be trapred
by fire. Thin 1o not becouoe cdoguate and suiltnble procsutiono
¢annot boe providod but genoralily dociuocoe of human féilurﬂ to
upe and cointain thooo procautions and to 4¢ tho right thinge

ia an ezergoncy.

It 10 o rmoral duty of a dooigner, that wight froo the
drauing board gtages he should conaoider gpeupoanta gafoty fron
fire. Por colving tho preblam ho hoo to toke care in annlyoins
tho cocupanoy uhuraatariazian. typo of aﬂaatruatian in rolatior

to encnre froo firo.

Daoimming ond plonping ¢of escope routes, can ho odud-
divided into threo stagss, the first, horicontal route, fron
any point on o floor to o stoirveano, the pocond ono 1e tho
norcal route down to otaircaes and third 1o the horigontal rout

£roo foot of the ateirenme to the opon air, awnoy fron tho
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building (Pig. (%4}« It 1o hovovor poooible to oinplify tho
otoses of cacaya.renteﬂ. Tho further anglydia will ohow two
fundanentdl rick cotogories. Pirnt the croa in which tho
percon escoping from the firo, 1o ot core riok, becauce thot
nres way be an unprotected pono, ond wecond wvhore rieck 1o
reduced to on accoptnble piniwum 1o the protocted zone {Pig.
1%/8)e It i6 thorefore ﬁery caogontinl to hove n clear
concopt of protoctod and unprotocted arens and oxit to oako

olcar tho acceptable route to sofoty.
6.2 PACICIC GOVIRDING SHL DLIIGH G PIRS TI0CAES

Por designing the coono of firo oscapo it 1s oscontial
to otudy tho occecupancy ﬁhnr&ntariatico and occupants copacity ¢
o builéing ns o whole. If bullding is compartconted or oub~
dividod by firo rooloting conotruction and 1f all oponin_g in
acach cubdivicion ore fully protoctod oo to the same standar’
of Tiro rosicianco of sgubdivioion then in that eavo total
ovacuation frov the building ic not nocononry when o £ire brook
.out in o pultiotoroy building vhich Lo fuily compartmonted thon
fire orould not ponotrate either hdrigantnlly or vertically to
adjacont compartmnntn provided nll cocrunieating oponingo ore
progorly protoctod. At the outbrenk of fire, occupanto in guch
¢noo ean oocapo through protectod door wvoyo of tho compartmont.
Lt cuch pituation 4t ooers remconnble to aocpouns that ot worot,

t.o floor of origin of firo, the floor above ond posoibily that
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bolow vould bo roguirod to be ovacunted. In cany ocoupancios
thio may not bo noeossnry, and building con bo dooipgnod in oueh
o way that only o couzpartmont whoro fire oeccura will only be
offeective and that alonc should do cvﬁcunted. Tho eraller the
compartoont at riok, the greator is the chance of confining tho
fire to ligitod opneco. {losont dovelopaonts in roasoarch into the
problons of srohe sovenont in high building s havo ohown thot
conditions can by virtue of ownoke movoront in vertical chaft

produce dangoroup conditionc for oseaping froo thoe fira erens4.

It 10, thorcforo, necoopary that im ¢tall bhuildingo
oseapo routo eapacity cust bte planneod and depigned to ecator for

o full ovongustion vhon tho omorgencey ariooc.
6e3 DLLIT ALD TICARE HOUTLI

Por quiék ovacuation and buman cafoty cdoguato oxit
froilitico and protocted aoeano roﬁtoa aro vory ooponticl fncto
to bo conoidercd. Thooo ohould be provided to onable its cocu-
panto to roach to the opon opace or thoe streot lovel without
panic or confusion in caeo of fire. Dorco of tho oasoentinl
pointc vhich ore vory necoosary for thoe dooign of exit and osen

routec are given ng following ¢

{1) vhnore tho entireo floor is to be kopt open and

~uped for offico, tho travel diatonco from the farthont point to

/

any staircane or horizontal oxnit chould not excecd 30 m.



24
(1) thore tho floor aroa ioc to bo divided Anto cubicl

tho travel distonco froo tho oxit of cach cublelo to any staire

or horicontnl oxit should po¢ oxceod 18 me. .

(414) Proper oigna indicating the way to oocape routes
ghould bo provided proforably ncoar flogr level but in aﬁy eRDe
nt o hoisht not oxceoding 150 coo from the floor lovel. Thé
oiii oigp should be dosigned in eontrasting colours snd chould
bo cloctrienlly illuminnted. Tho circult for illupinating tho

oxit oigno ohould be independont of othor oircuito.

{iv] 7%ho occupant of onch offico chould hovo availablo
to thozm an alternﬁttva sooopo routo booides a diroct cecoso to

neranl cocapo routog.

{v) Tuo onoloned otalrecasos ohould bo provided on tho

opposito ende of amch floor.

If, in providing two ptaircnocs oo indieated above the
travol diostance from tho farthost point to the uocarcot §¥air
€ano aiacada the opocified limite the nunbor of ctaircaéao
should bo incrnaecd to eoncuro that tho travol dietaace\%ould

not oxocod thoso limito. \

L
{vi) Tho ctalresoo enclopuros schonld as far ao posyibl
to on tho oxtornal wall of tho bullding. Ulo otofreanse nhaui%ft

arronged orcund tho 1if¢ chaft, unlecso tho ontiro chaft o

providod vith an encloauré'af 4 hour fire ronictonco. .
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In contrally loentod olocircnnoo not diroctly connectod
vith the utmoaphére, a pooitivo progoure chould be maintnined
in tho onclogurec by an oloctrically sporated laver, 5o thot ti
giroction of £low of tho air would nluays bo sway £ron tho

staldrenso,

An pire-loch chamter io recommonded botwoon the lobby
“und tho gtaircasce. 7ho nir=lock chonbtor chould bo provided
with arrangeconto for sxtracting onobke that ray accumulote fn

it and chould bo fittod with volf c¢closing door.

y

Tho door of the air leck chamber and the staircaso

should opon in the diroction of cocapo.

Tho mechanicm for progourising tho otoirease choft
ohould bo gutocatic and should bo oo arrangod that 1t would
be actunted by operation of tho fire alarn/wot risor/oprinkior
inptallntion.

6.4 CXTOROAL GTAIR CAJED

Thin, of oouron, ioc an 0id practice to provido an
cxtarﬁnl iron ppircl otoireane for firo eocapo. oot 0f the
‘time thooe otaricosop aro tho rogult of after thought. Those
otairenoos are not aé gafc to uso in an coorganoy 8o inﬁornal
otoiro. Thoy ¢an boecono rmore hnzardous in wot woathor,and 1if
not woll lightod ot night timo 4t pay make tho prodiem poro

complicatod. It'ulﬂo crontes nn scothotical digadvantage €O
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tho building but tho dosigners ¢an wako thom reasonably
attroctive, architectural fonture, Tho othor disadvantaze of
‘oﬁen oxternal staircasa 1o sinco thoy oro oxposod to wonthor

thoir neceosoary calntonanco may provo cootly.

6.5 nahFd

qamps ean bto a good fire sncapo cedium in tho nulti-
- otoreoy otructurcoc ao it vill ollou faptor ond Bntﬁi coveront
than staircance . If 1t 1o bit dotachod from tho building, it
will kaove loco probvlem of aooke during fire. Tho rampa ghould
bo provided with not more thon 18 grodiont, and should have
non-glipory floorina,' It obould have bakd rails cte. like that

of gtair caoon.

Genorally tho ranps are nogicotod by the designer,
boccuso it cecuplean biaQOr'apaae for congtruction and 1g culti-
otordy citructurco overy imch of gpaco is very costly ond conci~-

dorod gerlioualy.

bGo6 TOAVEL DISRARGS

The moxinun dictonco nececosary for poople to travel
fron the farthdot point to rasch the opon nir should bo dopen-

dent on following considorntions:

{1) typo of occusancy and firo rick of tho matorial
(41) deoign ond conotruction of the building, in parti-

culor vhethor fire and szoko g¢ould oprepsd roadily froo storoy

s gy gy
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{111) tho type of oecuponto in the building, aro they

young, old, active_or sick.

{iv) wmazipun number of pooplo likely to bo preoont
and {v) how woll tho poople in tko building know the

oseape routo.

K

In enoe the entiro lottoblo ficor opaco 1o undivided,
tho traovol diotance Lrom the fartheot goint to tho nearest

ptaircane chall not oxoocd 30 metareésa

In cace tho lottoblo floor opneo ic dividod by a room
tho trovel diotance from czit of tho poon to the noaropt otair

cace sholl not oxcoed 10O rotort®,

6.7 DVACLAYION TIFE

411 the facta&s rolated to tho dogirn of cenno of voen

oro intonded to calie 1t pomﬁib}a to evacunto the building in
oinioun poncible timo. The poriod considered advicable fo 2.
minutos for conpleto ovacuatisn ¢f o ntoroy. ?hﬁs tizo i
rolotod to typo of ocouraney, conotruetion ond fire riock.
Por tho mﬁitiatoray buildinz with conoidorable height, it 1o
advioable t0 make fire fight compartoonts as to allow ovacun~
tion of juot tho floor imnadiantdly offoctod by Tiro. It oy
not ho nocensory to ovacnate the building cooplotdly within

o spocificd tico.
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6.8 S0CA:d ROUTG) 1 IT) oIDPT AID CAFACITY

Tho etudy of crowd movemﬁnt-nﬁd obstruotion in eoxit io
"0 subjoet of conoidorablo comploxity. It 40 at tho esenpe rouj
peroon cay find their opocd reotricted, unlese adeguate oidth

1o providod. The taoie principle of all omsenpe youto 9lanning
cust bo ouch as to allow overy onc, to travol nlons and down 14
- without riolk of avergrauding or 4olay. Cn thb woy to the final
orxit mo point of tho oscape routo should diminich in width oo o

to foro o battle neck.

*In theory o ningle unit passaso woy 533 co (21 inchboo)
wvide would be able to discharge a cinglo file of‘ioo people An
2, pinutoo but such a widih 1o not sccoptablo in practice'aa ar
obostruction however omall can be fmtal. The oinioun width whic
1o ncoeptable is takon.ao 0.762 (2'-6") to provide a disohorge
rate of 1C0 peroono in 2% pinutcos Tor more than 100 poople
tvo units are noceaoory i.c. 1 zoter (3'=3") and above this wil
onch additional 150 &m of width coy be provided for additionsl
30 porsonn. dhon thoroe 4o o large nusber of percons involvod
thin thoory moy not function officiontly. 4 sealo of oxit is
ovaluated on tho basio of accumulnted oxporionce whiéh
rocorzondo ono oxit for ovory 300 to 350 poroons and thio
approach ray de  nocspoory irrespoctive of cach ono's netusl

diacharpe capacity"aT.



2
6.9 DIGED AUD LIONT TO REITC ADD ESCAFE ROUTLI

ihon @ psultictorcy building catchoo fire, the siread
of firo ond vnoke croatog panic and confusion in tho occupants.
It ¥ill bo of a very littlo v.luo to provide sufficient oxit,
affording aoenog tO adoquaﬁa meono of ononpo, 1f thoy are not
icoodintely looatod by the percons in an owergency. It is,
thorefore, vory esgontinl to  enpure thot o porson any vhero
on the porticuinr floer of tho building chould be gudckly
praroe that vhich direction he bas to toke for sofety,
®7140 DXIT™ or °LUSROWLICY LAITT ai&nen should bo ploped above
or cloge to tho openingo of cuch kind. The oxit gigno ghould
bo donigned in contrasting colours and ohould be clectricnlly
{iluminated, with an indopondont clcotrical oiroult.

vhon naturnl light 1o fnndequato in the eocaps routon c
cultiatoroy etructuro pufficiont artificinl lighting ohould be
providod, co that the occupnanis arc able to pee thoir wny out
cafoly. Core must bo takon t¢ illunimnts, corridors, atair
cauco and any other ceeapo rnutn, ingcluding any.oseape rotico,.
In obocnes of dnylight tho slectric orrangomonts chould be
eaintoined althroush tho eporation of fire oxtingulochrent. In
u building if trere ip on omergency lighting syotom 1o in
~addition to tho normaol lighting, it chould preferchbly bo the
autoratic oysten 10 ntnrt‘uutbmatxcally upon the foilure of

norral olectrienl supply duc %o firo. Theso lighto should
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proforably have indopondont sircuilt or otanddby power oupply
through dioccl oil gonordtor .

64,10 LVAQUATICE BY "UaU uas TURD™ Q2
JYLTTETIC VATLATAL

A Pronch tochnicion hoo invonted o ufique pystem for
cvacuntion of peoplo who are trabpsd in tho uppor flooras of o
burning buildicg ¢ A long "Onusogo® liko tube of pynthotio
matorinl, approxiaatalyltho wid th of & hucan body is cado.
Thio tube i hongod from a gtrong potal hoop attachod to the
building ond ¢an bo lowered 0 thoe ground along tho outaide.
In ecnco of fire, trapped porsono can o0oo thenmselves foet
ficvot intc tho tubo and slido down. Tholr dopcent slowed by
tho tightly fittod ratorinl hagaing their body. laxioum rate
of fall ia‘twﬂ cotors per socond. Thia oyston ean evacuate up!
25 peroons a ninuto, rogardlooo c¢f their sisze and waightﬁg.

The drop oan be controlled by puobing elbous outword anainnt
tho tubo.



-
14
LA

101

CHAFPT?TEBER = VII

DJQIGu PARABETDRG POQ PIRE SAPLIY FIAILILG OP KULTI=-
geGiuyY JTJUCRUBLI

Tet PULCYIONAL AT42C79 OF PLADGILG

Tho ©ain objoctive of‘firc pafo deoipgn and constructior
of oultiotorcy otructurc is to provido roanscmadblo and adeguato
safoty fron tho hazordc of firo. Thio 40 one of tho vory
| iﬁmartanx functions that a building ac a vholo hao to porforc.
'l'It 16 thorofore agcoosary to caintoin tho belance hotwoen the

B various and ofton conflicting functional aspocto.

It 1e nocogoary to onaoing the baoié functions of a
buiiding and oeo how thoy may noviot, ﬁotrnct'or poooibly
confliet vith fire ocafoty snd pood firo plannins. 1In eny
multistoroy structure dasign a conflict of interosts betwoen
financiol, sesthotical and technieal with fiie pafoty funetion
griaec becaunse it providoo no apparont financiol, aesthetic or
anenity return for the rmonoy oxpondod. Thio tondo to rodueo
pafety weaourc tortho ninjoun lovol, cufficiont %o moot with
tho lo;nl obligationn. Thisc 1o unfortunate but truo and only
by full understonding of tho fundomontal bohaviour of fire and
tho ceapuros to control it enn holp dosignors and ensure that

the duilding 40 cofe and confortable pilaco to live in.

Cn tho basic of bis study of tho oubjoet nuthor hoo
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attcoptod to bring out the deoigr paramecters for variocus func-
tional aopectoc of multiotorey structurco, which may be uscful
for the dooi nero in reorionting thoe firo gafoty ceocuron in

thair docion.

Te2 QOCLEAICY

Cnly thogoo occupancies vhich involveo approxinntely
the cone combustible contonts and sioilar fire howards charac-
ﬁnriﬁtics:ar- elosnificd in the saro occupnuey group.  If any
attonpt 16’&56& to sdjuot ioproper grouping of occupancies ihLs

fundatsental purposo of the cleppification is defented.

If o designer tries to group two oécupaucy of widely
difforent fire hapnrd, group rogulation which provide high
doproo of fire protection adogunto for nors hazardeous vecupane
vill penalige building cont of the veenpaney of lesser hasard.
Thus building coot will bo unduely increaced, Purther mord
typo of comoctruction and uso of materinl suitanble for lousor
hezord ocoupancy will bo rostrictod by more haznrdoous

Lecupaney.

Thoroforo under no circurstaness hogardoous cccupnnoioo
bo mixed with rosidontial oducational, officc or busifosn

ocoungoncica.

‘o hnenrdous occupancy chould bo provided in sny

sultiotoroy atructurc.
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7.3 Qril} JPACL

In oultistoroy ctructurcs ndequate opon opaco on all

sldec ara vory ogoonticl for tho folloving functiong:

(a)

{b)

(c)

(8}

Por circulation ¢f frosch air vhich ic very
eooontinl for honlth ond hyzine of tho occupants

Por parking of geootors, coro ond othor vobicloo
brought by the  ogcupanto and viositors to tho
buildinz. Thio will aloo ensurc, no obstruction
to tho firo servico in caoc firoe occura.

For speody evacuation of tho poeple without any
traffic blockin; or obstruction to fire trignde.
Por thio location of oxit oghould be proporly
conslidorod

Por enabling the firo applisnce t0 opproach froo
all side of tho building without any obotruction

in the oporation.

According to a rovipod rule for firo protootion and

fire fipghting reoguirononts for high rice buildings” Appondix D

of Oroantor Doobay Corporation

54, the reguirements for tho opon

opacos are moro practicadble. Tho opon apneo rule of Dolhi

Cunicipal Corporation ouggeot t6 the pax. of opon siace oo 50°

on front, 20' on rcor ~nd 15' on 6id0>° which for the firc

aafoty point of viow in not sufficiont for the asoecosoc of honvy

fire fighting appliancen; Thoroforo author fools that tho opo

epaco préoseribad by Donbay Corporation 1o moro practicol.
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it proocriboo that for bulldingo of height upto 30
wotoro, at least twe oides of tho building must havo courtyards
of oinioun vidth of 9.2C m. vhilo the othor tuo nidoo shall hav
courtyordo of minioum 6.10 m in width. In enpo of avoraging
of vidth 9.20 n, 6.10 n ohall alusys bo maintainod freo from
car parking. The oininum widtho of tho aforcanid courtyards ch
be cleor of any structure asnd alse of projoction such ao chajjo
and baleonices, to a height of not leoss than 4 nto froo ground

lovol.

Fér buildings of height above 30 motroo in sddition to
the pipitun opon Gpaed roquirod for hoights of 100 fect thepe
ahall be ninimuem opon opace ot the rate of 1 foot for covopy 5 ¢
or fraction thoreof for hoishito nbove 100 £t gubjoet to max. of

50 £t.

The fire protoction rulo furth r sugroot that tho
courtyards must be hord curfaced 00 ag to take tho load of firo

onginoe {about 12,000 kg.).

in cane 4f 2 dbuilding whero the dopth excecedo the
froutage by 107 or more the side courtyards along tho dopth oha
bo ot loagt 9.2C n in widih,

Author foolp, wvhilc deniming tho open agace for the
oultintorey builldins thoso parametors willl holp in producing
noro firo onfo design. | |
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Ted sCTTCTICH OF GirNIUGS ID LATEREAL waAlL3

Protection of wall openingo 1o an impsrtnnt fire
oofoty featurs that ofton io given logo attontion in dullding
coden than it deservoo. Roquiremonts in building code for
ozxterior wall conotruction havo boon lens justifiadlo for tho

povdrity of firo to wvhich thoy arc likcly to bo oxposod.

In modern buildings a largo porcentage of the wall
ourfaco 1o gonorally made up of windovo whigh if hot of tho
firo rociotive typo (panos of wire glaoo cet in stool fraro)
wvill pernit rondy acocono of firc to the contonte of the
building whon  tho outolide of tho bullding Lo cxposod to hont
fron an adjacont firo, irrospoetive of whethor tho wall itoolf
is of firo-roslotive conatruotion of ito dogroe of fire

rosiogtenco.

Aecording to firo rocordo of forsipnn countrioo, the
fire “"dromchora" seero to provide tho moot offcetive windov
protoction followed reoopoctively by firo reocistivo uwindowo
hnving stecl frames and wire glaﬁe and by otool shuttors.
Anszlyocie of oxposure of firoc bringo out that for protoction
arainot tho covoro axpoouro a conbinntion of two or more

protoctive roaoures are nOCOSODrye

Hovevor, it is otandard Bulldin: Oodo kractico to

opecily oqu ono roquired oponing protoctive. Tho most cormmon f



type of protootive adopted for window coponinge i that affordod

by virc glono in otoecl fraroo.

Te4et BUILDILGD WITLOUT VILGDOUS

Iodern bulildingo thnt havo onclosing wallo without
vindov oponingo, sounds $o b2 vory onfe agalnot oxp.oure hazard
but thio tay croato corious £ire hazard to the 1iveo of tho

occupanto no well an diffienlt problers for fire fishtors.

Suck buildingo precont & prodbloo to 1ife oafety froo
povoral stand pointo. Tho lighting oyotem in & dullding enn anc
uguslly doco fail durinzg o firo ond vhon ocourring in windowlot
building tho unlightod intorior inercocco the hagard due to
poriono panic aconzst tho occupanto. FPurther core in o wvindot
less buildingzs tho romoval of omoho during and after fire
- which u#ualxy gooa out through vindovw cpénings proconts end
add to tho problen ond hagard, both to fironon gnl occupanto.
It 1o truo that windowleooo buildinno bave air conditioning
pyoten but amoke and gao oro likoly to oproad through tho
building unlono an oxhoust oyotom 1o providod.

7.5 ARDA AND LEIGHT LINITATION

The limitation of aroa and hoizht of dulldings of
aiffcront types of conotruction and occupanay cloog io achidvo
by opoeifying 4%t in tormo of F.d.i. wvhich pholl tako into

account the various aspoets thot govorn in opoedffing PJ.h.Q.
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oo givon bolov 3

{a) Ceccupancy class

{b) Typo of Conotruction |

(e) Uidath of the otreot fronting the building -
and traffic load.

{4) Denocity nnd locality whoreo the building 4o
| proposed.

{e) #orking facilitioo

(€) Locnl £ire fighting foeilitioco

Burcl; fron tho firo oafety gngle the zaximun height
of buildinzs should Yo profeorably be restricted so ag to be
.ithin tho effdotive ranpe of the tollost laddor svaillable with
loonl fire gervice. If thio is not done, thon built 4n oafoty
neapurcg oust bo incorpornted in the building dosiga t¢ onsuro
opeody and safe evacuantion of the bullding, and at tho tico of
tho oceurronce of firo, facilitios for offective firo fighting

for the fivoe servico men.

7.6 SPACC AKD CIRCU.ATIOU WVITHIN THE BUILDILG

3pace and circulation within o nultictorey building 1o
no loon inportant than open space around it. lorge arosoc and
cubic capneitioz at risk ean bo oo planned end constructed that
1ifo riok can be roduced to an asccoptadlc lovol. barage hagard
on tho othor hand io direcetly rolatod to the potential arcan

ot risk. In ather words largor tho oponce, the greater the
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1iholy firo loss in cooe wvhon fire occuroc. an auch rioko

av in coezoereinl, spaco botwoon dlsplny ares should be puffieior
providod for gongways which cupt bo frec from obotructions not
only fronm the pasonso of porcons in emer oncy btut nloé for fire
fightorn. FEoight of the roow is anothor factor wiich must not
bo dverlookc&. The offectivo rcsponse tine of active firo
fighting wvonourds, such as firo dotection alarme, oprinkicro
otce chonge in rolotion to the hoight of the floor whoro

thope dofces areo installed.

In the multiotorey otructure ovory snquaro foot of floor
space io highly valued. From tho financial point af viow ecirculr
tion ppaces, corridors end firc oseapo staireascs arc fenturoo
vhich vory ofton ahowé no profit to the bullding ovner, Hoveve:
Qufficient‘mﬁana of cocppe and onfo accosn for the firo fightort
ouot be previdoed, irrespoctive of how inconveniont and how

raroly usad.

Thero should be full and comprohonoive undorotanding of
the fandamontal iasuc inwclvadj' If conoidorod carly onough in
tho rlanning otago, &% will elinminate oxconsive and wactoful
circulation space éhich will mako bdbuilding both funeotional and

ceononicnl.

T«8 OTLTIC VATER STORAGD TARED

votor io tho choapoot end quickost nodium of fire

extin uishrent vhore it canr bo uood. ?horpfora, it should
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always bo reaaily availablo. It cnnvot be po cuch rolied on
the nmuniclipal mainy e cueh ac on the wator ctorsqso tanks vhich
io providoed for Cightins fire. lUater resorvoo in theso tanks

are excluoively uceod, only for fighting fire.

3tatic wvator otorapgo tanks ore provided on the ground
level. Tho eapocity of stntic wvater storage tomk ohkall bo ne

following®,

(1) Por rosidentisl apartmonta = 50,000 litrec
{11) For commercinl buildings = 1,00,000 litros

To provont otogration of wator in tho stntic water
ptoroge tank and tho domosntic pupply tonkohell bo connooted to
the tank of firo fighting otorngo throggh o boffle wall.

The static uétar storaco tank sholl be provided with
fire brigade collocting breaching with 4 loo. 63 ca dio.
ingtantoncous ralo inletn arrangod in a volve box at a
o.itable point at a streot lovel and connoetod to the statice
tank by o puitabdble oizod pipe not loon than 15 en dia. to
diocharge wator inte tho tank whon roguired at o rate of 2250

litroo pow»minutes7u

7.9 UATDR HYDRAHT 1 UET RIDERI

In multiotorey building of moro than 25 motor hoight
untor otored at ground lovel cannot bo offoetivoly utiliged for

firo fighting, thorofore in tnllor otructures water zoning of ¢



rocorvoirs aro done and hydrants installed at eanch floor on

Roins runnihg down from tho storage tanko.

For inotallntion requirements of wet risers author La
dcalt thooo nopoeto at groator dot-ilo in chaptor $.9.2 whiceh
tny bé roférrad. Howcvey, table lio. 10 __ also givea the numbor
of tho etanﬁard.rquiremonta for fire fighting purpose in some

cf tho occujancies,
7.10 UATER OSFRIBELBR 3Y3TED

In dbuildings whore fary important documents are storod,
or vhore articles of groat importance gro kept the sprinkler
oyston is wuch desirablo. At othor plaée it is best loft fo tt
daseretion of thé owner. In buildings of hazardous occupency
hovover theso units are %0 be made odbligatory, not only from
- tho point of view of safety of the huilding iﬁself but nlso of
'tho surrounding proporty. Alt&augh they sre costly to instsl
but provides reliablo protection to duilldinge aé such in
Hotional Building Code, oxit requirements iavreducod by about
507 if the sprinklor spstem is adoptod in any multiotoroy
building.

The special installation reguiroments for sprinkler

systemz include

(1) at least 1 fire departmont connection on each
frontage
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{(11) o master alars valve control for all wator
puppliocc other thon £iro departnont connecctionn.

(141) Opocial firo rosfoting wallo betweon protocted
orcag and unprotectod aroao; and

(iv) Oloping waSerproef floors vith drains te corry
cyay the waoto vatér.

Lhon gravity tanks aro usod with sprinkler syotena thoy
ghould rosorve at leant S000 gnllons for this purpsoe and in
any cace onough to oporato 25 per c¢ont of spriankler hoado for
about 20 pinutos. Ao in caso of otand pipo and hooe gystom thi
gives tho fire'campany & change to arrive and tnke overgg.

For othor inotallintion detailo and dboian aopacts plean
rofer Chapter (5.10).

Tett OSTAIRCADES ALGD OZAIRCATDE LLCLOSURED

9toircanes in oultistorey otructuros arsc most vital
part of the building for ovacuation in capeo of fire it io
thoroforo most inportnnt to donign it noot safe, for at lasot
the £ird rogiotonce of 2 hrs folloving parametors yiil bo

ujoful for thio purposose.

(1) a1l otnirenses shall bo of onclosod type throughou
thoir hégxbe and shall Yo firc re:ictnnee of not loso than

t0 houro.
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(44) Accoso to pain otair cages sbtnll  bo (ainod
through at leaot holf an hour firc rcoioting owing door placged
in tho onclopod walls of tho ctair enscn. Tho ouing type door

opon in tho direction ¢f tho voeapo.

(111) “Thoro chould bo no glaging or gloeo bricks in

any intornnl enclooing wall of a otairessc.

(4v) Tho stoirense orall torminate at ground lovel ane
ony otelreaso to o basomont chall be entored from tho open

8pace.

(v) The enclosing walls of ctoirecuse chall be of
brick or 1.C.0. conotruction having fire rosiotonco of not

less than two hours.

{(vi). Tho onclosod staircoso shall be on an extornal
wall of thoe bullding and shall be ventilated to atwocphore
at aaéh landing. 1o otaireaso chall bo nr;anged around the
11t oheft.,

(vi1) If tho otairenve 4o 4n the cor<e of the.
bullding, and connot bo vontilated at cach landing, o pooitivoe
preooure at 5 R vege by on oloetrically operatod blower ghall
to caintaimed. Tho nochanie shall aloo havo facilitles to bo

orerated ranually.
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7.12 LIPS ADD LIPT LicLosunza®!

(1) Tho wallo onclooing 1ift chaft shall have a fire

roesictaonee ¢f not loon than two houro.

(41) landing dooro of 1lift onclosuroo chall opon in
tio vontilatod lobby or proosuricod corridor and ahall havo

£ire rocistanee not leoas than ono hour.

(111) Lift car dooro shall have fire ropistance

of 1 hour.

(1v) If tho 1ift ohaft and lift lodby aro in the core
of tho bullding, a positivo progoure of 5 om w.5. and not leoo
than 2.5 £ Yege ond not coro than 3 on. v.g. in the 1404 chaf
and 1ift lobby wvoopor by an eloctrically apératad blowver phall
be caintained. 7Tho mochanion chall aloo kave facilitice to
operato conunlly.

Te13 JLRVICL BUCZO

corvico ducts chall bo enclosed by walls having n 2ire
rocliotance of not leos than $wo hours. Deoovo for inopeetion or

nococo sholl alpe havo firo rooistance not loassg than two houras

ALIUSY CTUTLY ARD REBPUOL CULLTERD
Hoppora to rofuso chutos shall bo.situnted in woll
vontilatod pooitiono and tho chutes ohall bo continved upwards

with an outlot nbove roof level and wvith an cncloaufe eulllof

non-gonbustiblo mntorial with firoc ronictance not leco than
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two hours. Tho hoppers ghall not bo locotod within the

stnircaoe cnelopurc.

Refuco chutoo andr eonditioning chaféc and all servico

duects shall not have any openinys in tho otairenoe wollaézi

7+14 AIR croprorening®’

(1) For air conditioning any multioctoroy building,
there should be separnte air conditioning system for onch floor
The fresh and roturn oir duct for every flioor should be
distinct and scparate and in no way interconnoctod with ducting

of any other floor.

(1) OStaireapeo, lobbies corridors, 1ift lobbios and
othor acaﬁa routes cshould not be usod ao return air pasan;o.
In the rdovidontial buildings it io desirable that oach flat

ohould have 1to indopendent air conditioning oyveten.

(444) A1 ducte okould be conntructod of motal sheot
or ot.or non combustiblo coterial which will withotand the firo

for not lono than 2 hoursd.

(iv) vuhoro over the duct paooco through opening in o
wvall or floor the roceps botveen it and the wall f£loor oshould b

nenlod by o firoe rocisting moterial.

(v) Automatic fire dampers chould be inotalled at

intercodiato stegeo for inolating sectionsc of ductin: whon 1to
longsth oxcocdo 25 n on any ono floor.
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{vi) Tho air handling unit roco shall not bo used for
gtorafio of any cobbustible materials.

(vii) Automatie fire damporo ohall bo oo arranced as t
cloao by gravity in tho direction of the air movomont and to
rozain tightly closod upon oporation of o omoke dotcotor/Piro

Alnrm.
Te1S  TPINSLT ALID EXPIOCUINEIRG ZQUIEEBRTI

Mrot=aid Vire extinguiohing cguipm&nt provides a roady
and offcotive moano of attnching and extinguiching firo 1f 1t &
dotectod baforo 1%t start oproading. Eocnuso those eguipzonte
docs not suito in thé surrounding, architect mmy be tonpted to
hide cuch equipmpemt from isuodisto vicibility, but such on aet-
will defeat the purposc of firot aid fire cquipmont on tho
contrary thesc cquiprenta ghould b0 roady imrediately to cateh
at-roction and should bo cacsily accosoible. The ultizato
gittin:, ¢of tho applinnco nunt bo cleoooly linked with ceann of
cuenpo focility. Thorofore opplianec chould.be ploced so thot

cafe rotreat ic possible,

T+.16 FIRT RATILC

in ordor to cotimnto tho fire iLagard of duilding
natorinla, toots corrosponding to combuntibi: ity, flaconbilisy
and flame gproad have beon devolopod by varioue firo réoonrch

laborstories. %hose ratinga are declded in terog of the fime.
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It indlcatos thot the bullding materisl can withstand fire or
rooint vithout losing its phyoical qualities. Tho paxirunm
roting for any materinl ie 5enornlly'6»hrn ond ninicue por-
nicoidlo 1o 1/2 hr. Thio indicatos tho capacity of fire

rosigtance af that caterial.

Any construction material opecified by the designor fou
pultistoroysd buildingo should have o pinimun fire resistance

roguirod for that type of construction nné occupancy.

Tho minimu@ requirenents of fire reaistance of aonotruc
tion zmaterials ghould be provided in consideration of the fact
that in certain circumetances firo in a multistorey building n-
continue to burn for n lonjer time and that the atructural
cocbere of the bullding should not disintegrnte during that

period or at least t1ll ell occupants of the building have beer
| safoly ovacuntod and fire sorvicos have had a fair chance of

oxtin uloching the firo.

In Intional building Code Jart 1V the elaocifiention of
the type of otructuro is dome on tho bacic of fire rosintance ¢

tho otructure®>.

Typo 1 hao 4 hro fire rcooiotance
Typre 2 has 3 hra fire reoistance
Typo 3 hoo 2 hre fire resistnnce

and Type 4 has ¥ hr firo rogiotoneco



In the pultistorey building thoro aro numerous building
conponents wvhich tns tholr difforent fiie rooistance ratin.s
depending upon the opecification of their composition cnd gunii
of materfalo. These fire rooictance are illustrated in the |
Cobdle Noe/,idns,jics These tadbles may holp the deoigner in
understanding tho right firo rooisting qualitios of rateriale
t0 bo used in tho building.

Tt mﬁ?ﬁﬁﬁ 70 IEPEGVS PINE RUISIGTING UALITY
OF DUILDING LATBRIAL

The porformanco of many cunbuotible building raterialo

in fire oaon boe iomproved by the use of flame rotardent treatumont
ocunlly thin consist of oither surface cooting or the incorpira
ting of chemienlo in the atruptara of the natorianl which

inhivit ignition nnd combuotion.

Yhen materiasls are uced inside buildings in reaconadbly
dry and constant tecspdrature conditions, flame retardant
treatment are likely to rowaln effective for long pericd. On
the other hand wvhen ratorinls are used extornally they are
exposed to wide range of temperoture and bumidity and sunlight.
All thooo factors can have an apprecinblo effoct on the upeful

1life of catorial.
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Piinimum dimension of concrete in mm m
Yto provide fire resistamce iIn hr, sher(
Ifaces of the cals are erpesed.

Congtraction and Materisls,

4 2 1 N
?qsssignc:et;a . S S L - }L _*
r out plaster 450 0 25 ! 1
') Vith concrete or gypssn plaster 1 3?,3 {'3 9’3 58
1nmm in (#") thick or hight 9p 995 156 189 150
o W it A :
g vermiculite/gypaunn oy |
plaster 13 mm ($"%) 2;? %g 153 12% 12%
Aght wt, sggregate concrete, 3%3 ?,zg 203 1% 153

-~ -~ _ p—

Min, dinmension vhere the col. s
to fire resisting vell or is embedde
thet the part 1s structurally adequa
sipport the load 1,e. exposed on one

forece onlys
s1(a s 100 100 75 75
: : 7 4 4 2 3
g1l (o) 125 75 78 65 65
& /4

L7 3 3 %

Sources 0,3, Laigdon Thomas * Mre gefety in M21ldings Page- 64 )

Above tables Indlicate thet for fire resistmice of my structural
Lements, thore, specification, section md proteetive coner sre relatl:
y thelr fire resistgce ratings Biger _tha section of structural elemen
13 thicker the protoctive corer higher will be the firo resistmce pers

These tablas may be usaful in understanding the fire rating of var
111ding matterlisl s,
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Fire resistance of any structural elements can be

improved or increased by the following

(1) By increasing the cross section of beam or
colusn etc. |

(44) By decreasing the loads by using acre effective
' designs

(111) By using the light weight concrete or fire proof
concrete

(iv) using the reinforcement with high critical
tenperaturs

{wv)} By inoressing the pritective layer of
soncrete etc.
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CHAPTER = VIII

A CAJT JTUDY OF PIRD 34FLTY JTIASURDS 1N HULPISTOREY
’ » 3TRUCTUR.D

8.1 FIRT JAFETY REGULATIONS AND FROJEOT FRACTIC:

Uith the general avarenoss snd tve major multiotoroy
firco ono ot Stata Bank of India building at Tombay on Nareh,
1972 and the other ono at L.l.C. building at liadras on 12th
July 197%. 3Building authoritios all over tho country roalicged
that in order to atiﬁulnte bottor, oafor and moro fire protoctc
buillding conotruction, firoc safoty rogulationo and building

byo~laws ray be rovised on p rational end uniform basic.

In this rospoct Pombay Funicipal Corporation for
greator Dombay has taken & lead in rovising its fire onfety byc
laus. Thio ney bye=lavs on "Piro FPrecautions and Provision of
Fire Pighting instcllationc in highr;se buildifgs”™ arce recomnor
ded unanimeusly. by the group of officers, appointed by laha-~
rashtra Govornsent. Thése now rules have comwe in forco since
Tth February 197559. Aftor publication of the byo~law, it has
boon felt and realiced by difforont Stato Govornme ite and city
corporations, that firg‘aafety byo=-lotio and regula%téne of
thoir reepective corporation is not odequately safc for tho
multistorey otructuros. Very rccontly Dolhi Lunicipal Corpora-
tion has also revised its Building Bye-lavzonnd onforced moba

firo snfoty meaoures. Tho recoumendod reoports are finalised but
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1t ic not yot mnde publie, but it ray b0 very aoon that thoy wi
bo onforecd asv rovised building byo-lavo.

At prepont nlmost oll mudtictoreoy otructurcs which howe
eonc up are not in the truc accordance of fire snfoty building
codo, and the oafety byo~lawo. Uhilo doing tho survey of
cultiotorey building author has cous BCross bany ouch points

which aro conflicting with fire oafoty nopocta.

B.2 OBJEC?IVE OP Az SFUDY

Iain objectivo of nuthor in doing a purvey and ¢noo
study éf tho pultistoroy bulldings ant Delhi is to dbring ocut
ail ponoible corflicting nopecto oxisting in thoe builldinge
alfaadylecngtructcd. Thege aapeétm could prove hacardoous 4n
easc fire écaurn in thom. Author has otudied tho bullding
bhye-laws of cunicipal corporations and dovelopmont puthoritico
- ©f different citics; lagpur, Hyderubad, findras, Ponbny and
Dolhi and oboerved thot excopt tho rovised fire procsution
rules and byo=-lawo of'corporation of Greator Bopbny, vhich hao
como in foret fronm T.2.1975 root of building byo-laws 4o not

| adeguatoly covar cont of tho fire ﬂafaty agpocin.

Rovioced firo safoty bye-lov of Unjon Torritory of Delhi
10 much sisilar to the Rovimed f£iro safety byo-laws of Groater
Pombny Corporation. 3ineo tho roviged byo-lavo of Delhi
llunieipal Corporation 3o not yot rsublighed author ray be roforl

to tho Greotor Pombay Corporstion Iye~jaws in hio easo studico.
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On thoe baeis of theso %ya-lawa snd the studien involvoe
in the previ-ouc chaptero of thioc diccertation author has dono
tho eaoe otudy of nultioctorey structures at llow Delhi. [lost of

thooo buildingo are at or around Connaught rlaco.

futhor has distriduted thin study in two ports
{1) Study of Cxternal Pirec 3afety Aspecto, and (41) Ytudy of

Internnl Fire Unfoty !'oasures.

8.3 OS3TUDY OF UATLANAL PIRE QAFETY ATLTCIY

Lacunnc in oxternal planning of the rmltistorey

structures are illustrated under follouing hendn 3

B43.1 {(4) BULLDING “LPARATIONS

vshile surveying the multintorey buildings at and aroum
Connaught Placd, sutbor hae noticed that the tuilding osoparatl
distance betwscn tho two tull bulldings have been nostly not
considered by the building autboritics before ¢iving permiceio
for eroction. This 1o oneo of the vitol points wiich zay-
oncourage outbroolh of fire throush radistion from the adjoinin
building, if it ic on firc. Lesger bullding separation ray be
permicoible only 4f external wallo of tho building 1o well
protocted by drenchéra pipo line vhich will roduco'the intonpi
of radintion until such time thet the firo brignde say reach t!
spot and bontrols the fire but at progent there io no such

installation of dronchors in any of the building,
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Photograph (Lo. 1/A) chowp two multistorey buildinco
on Tarakhambs road. On the right o "AJSKOEA EETORIGE", a 13
otoroy (39 m) high building and on tho loft ia 19 otoreyed
(57 n) contrnl bank of India Puilding (bohind C.B.I. building)
in tho sane linmo 1o WAFVAZE iDL.i"). Tho peparation dictanco
betueon thooo two bulldingn {o the sun of thoir oido carginal
opon apaco (Joe Pige 14) 1.0 { B+ 6 ) = 14 mnoter, which 1o
vary nuch inadoquate, s per the révised building bye~lawo.
40 por tho unrevigod building byo-laws of ijow Delhi wkich
rceommonds the opén opaces cround multistoroy building ns o
fizod diatancen inopite of thelr difforent heighis which 4s SC
£ . fron the front, 20 £t. from ronr and 15 £t from the sides,
but the Dolhi Teritory and tho Gronter Hombay Corporation Bye-
lowo vhich aro rovised take into account the proportionato
holight of tho buillding Tor the open spuecs arsund. Opon
gpace around incronees or docronnco projportionstely in

rolation to héight of the building. (lec Table 12),

According to the tablo tho actual onfo distance
in pecoriance to tholir rocpoctivo heighteo should have boen

(12 + 16) = 28 n.

FUCOCCAEFH (Do. 1/B)
Thic photograph is of “Hanonlaye™ on tho right
{tohind the froo foliapes) o 23 storey tall (69 m) structure
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TABLE - 12

REQUIRED OPER 3PACRD POR THE DIFFERER?
- HEIGHT3 COF THE BUILD1KG

According to Bam 72 Acccrging to Union Territory of
Revieed Building Eytmlawu- . Delhi7’ Revised Building Bye-laws
Height of Reguired open Height of Regquired
building above . spaoes Pollding above  open
ground level. ground level. spaces
£t. £t. Bdters | Bbsters

Upte 30 12 10 3

%9 1% 15 ]

45 | 17 18 6

51 : 19 21 7

54 20 24 8

60 22 27 9

69 2% % 10

78 28 55 11

80 30 40 ' 12

9 30 45 13

100 - 36 50 14

120 %4 55 and above 16

130 %6 |

140 38

150 40

160 42

170 44

180 46

190 48

200 50
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onAﬁarakhnnbd'rcad and on tho loft iop "A%0A HOUDE" g 17
otoroyod (51 o) building. Ao ohown in tho Pig. 15 the gopa-
ration diotance botvoon the tuo building (approximately) io
(6 + 7+ 5) e 18 n. uhteh cetunlly ohould havo boon, accordin
to toble (16 + 7 + 14) = 47 rotoro.

FHOTOB2ARH (No. 1/C)

Phie photezraph ohowo, two tall buildings on Carakhamb:
road. Thooo buildinsc could not bo photographed mors clearly
bocauso of thick trecs ourrounding the promises (327 Pig. $6).
On tho right of tho photograph io "Contral boank of India
building™ 19 otorcyed (57 m) highk and on the loft is "ATALH DG
building t3 floor hizh (39 m). It io verylgurprising te note
that the roar ot dback opon npaco for Contral Bank buildirs ic
only about 2 nt. and thus totnl ooporation betweon thooo build)
io {2 ¢ 6) = B ot. uhich nocording to the (Table lio. 12) nhoule
have boon (16 + 12) = 28 cotorc.

Theso throo oxnanplos out of cany othoro indicotd that ¢
preoont theoo duilldinre are facing ooriouc posdidbility of firo
opread duo to roilation hagards, if firo occurc in any of tho
aajﬁining buildin-oc. It io, thoroforo, cusgopted that Corpora-
tion or Lunigiplo hya-lgwn chould aloo includo and inpoooc, tho
instollation of firo dronchers on tho oxternnl ourface of
buildingo whore ponsibvility of radiation kacord profailo duc $0¢

nearncas of pdjoining buildingo.
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8362 ACCLSSIBILITY OF FIRS PIGHFILO CQUIXTHTS

The accencibility prodlem of fire fighting oquipmonts 1
pultiotoroy bulldingo is dircady considorod while preseribing ¢
roviood opon opoeco ruloo. In Dolhi Nunicipal Building Bye-lows
published in 1969, the get bo.ck marginal open spncos for
Connnught placo oxtenpien 1o giveon ac Sﬁlft. on front, 20 £%. a
roar, and 15 ft. on the oide of buildingc. Uith compound vallo
around the dbuilding opon opace of 15 £4. 16 not pdeguato enouzsh
to permit heavy firc "turn tablo engino®™ pumps and wator tanhor
cte. to operate and cove to back aroa or sides of tho multiotox

Over and above thooe sido and rear opon opaces Of an
offico complex are fully utilicod as sccotor and cycle parking
during the ¢fficc houro (80 Pig. 17 ) vhich will prove ﬂﬁzarae
for fire fighting and evocuation aperation. It is, thorefore,
suggested that parkﬁﬁg rules should be gtricketly enforced, in

tho multistoroy otructurcs.

In some of the buildingzs though there 1o adeguato
opan spaco avoilable oround the bdullding yot tho factor ot4
accocoibility io not conoidorod oerioualy D.DeA's "vxkaa [ELAR
is ono ouch oxnnple. Inopito of tho advantoge of boing in
ipolotion and no‘building poparation prcﬁlamn. this factor of
neceosibility hao been overlooked whilo providing clesr heipght

to tho iaocmont floor. In the propinos; acceao to firo engine
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1o ponciblo only from tho two oideo, in tho front of the builai:
éinra thore 4o a provicion for open car parking, and %o tho lof!
oido of building fronm vhoroe, the oxit to tho vehicles aro
provided. FBut on the roar oldo and oide tovordes school of
plonning, 1o not approochablo by tho fire engine, boesuse of
about 3 ft. incronsed hoight of bapocont floors, ne ohoun in the
photograrh (llo. 4/4) ond (4/3). Thic may creato soéiouo
obotruction in oaooth oporation of firc oxtinguishrent in eano

of firo in tho building.

Be3e3 AUCLITTCTU.LAL TROATINGTD ADR PLIL W.Zan

In osoxe of the buildinso tho nrchitacturai.treatmont
to cophooise the clevations aro guch that it Loy ercate an
obotruction for fire cafety snd protoetion ectivitioco.
ﬁhﬂtoaraﬁh (To. 2/4) 40 of "LTU D.LHI ROUIE™ a 13 ctoroy tnll
otructuro on Parplkhanba ronde. Thiﬁ buildins 40 alwost o squarc
Plen with obout 100 £t. width (approxicately) with a central
chouk in betveon. To onphaoine tho olovatiomal troatwment of the
building vortieal alluninium fino aro provided vhich covoer the
window oponinze on all tho four facndos of tho duildinz. <Thoso
alluninium stripo on tho firat ploeo will bo heated vory quickly
in cooc of firc and then randiate oxtra hont, and provent firo
oxtinsuiohing and ovocuntion oporation throuwgh tho windowo,4in

cao0 of emeorgencicen.
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"HICALAYA LGLOB"
Thio building 1o nlso 13 gtoroy tall on Heooturba Gandh:

londe. 40 shown v the photogrsph thoe front facade of thio

" oultistoroy building ic trontod with composition out of R.C.C
crill work. Thic may be pgood enough to iwprove the architoe-
tural appoarance of the building, dbut it slpo erosntec en
obatruction in tho cmorgoncy oporation of fire sxtinguiohing
ond ovacuation of the occupants through the window openingo of
front foecndo, in cano of fire in the building (Fhotograph No.(:

“IRAQY AJR WAYD BUILDILG®

This duilding ic nloo on Enoturba Gandhi Road ond o
13 storeyed tnll. In thie building oo shovn in photograph{2/0
top throo floors aro projecting boyond the other on the front
faoendo. In caoe of fire on thoe 10th floori due to tho naturo
of fire sproad frOn:fioar to floor throush windows thooo
projoctiono on 11, 12 and 13 floor will catch up the flaresn
quickly thon other floors. There will bo additional hoat
produced in tho floor above duo t0 conduetion ao the projoected
portion of tho fioor will bo hosted with moro soverity, fronm
tho botton by the flamoop.

"VIFAD mInan®

Thio building 1s opposite to ochool of planning end

Architocture, [ow Dolhi. Thisc 1o 22 otoroy tnll structurc.
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Piro fighting oreration will bo furthor affoctod
duo to clooc proxinmity of buildingo on both sides, duc to
insufficiont ccocooibidf opaco. It Lo thorofore oug ceted thal
ouch factors should alec bo conzidored by the nuniciple autho-
rity vhile piving pormiscoion for tho construction in any

nulticotorey building.

Another examplo of the proximity of roro thon two tall
otructurcs ic chown in the photogriph (lio. 3/D) and (Vig. ;
vhich obowa “Central Eank building (19 otoreyod) on the right
and to tho loft is YATASE LECFD only at sbout 8 mt. aport froo
Central Dank. The third building (uvhich could not bo photogea|
oxcopt for a cmall black otrip of cornor) 4o tho 'A G A
LTLTARINT (Cee Tig. ) which‘ugain is only about 16 metor
auny from both of thooo duildinpgs, Undor this situation
LA DD B building da fully covorod on two sideo by Contril
Pankk bullding on the right and "aNICLA DET&RYIUINEST on the reas
pide. In case of outbroak of f£iro in “AXA.H DI F* thore will
be potentinl danger of radiation hacnrd to both of these
buildinco. Purthorzore thoro will bo accoooibility problem for
 £iro en-ineo ond firo extin;uiohing due to inadequate open

ophee around.

In contraot to tho clooc prozicity and conacotion hag
Deves's Vilkno iinar progonts o foolin:; of icolation and froe

onvironment photo {(lLic. 3/C).
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8s3.5 BRTEA0AL PIRD LICAKT UTAIQ CA3D

Ao shoun in thoe photograph {(lio. 5/4) tho ontormal
cpiral fire cocope ctoir-canc ic provided in btoth tho bulldin «
tho ono on the right o the "A%NA HOUJL™ and the othor noxt to
i1t io the "Co~oporativo Rank" buslding.

Author io of the view that such type of firoc sacapo
staireace 1o not o wvory oafe practico inm o build:ng vhich io
17 otprou tao; ;- '

In caoe of fire, as it is, poorlo aro in panic and
confuoion, and ovor nnd above duo to thﬁ oproad of omoke,
occurantn may not bo able $0 adjust thoir visibility icnediatol
oo goon no thoy ecmg ovor ouch otaircancs, and in & ruch of
ogeaping earlior the casultios due to follin; down may bhe

pooniblo.

Eocauso thepo stalrcanos are opon typo the facling of ¢
groct hoight from the 17th floor cay make sore of the occupanto
norvous. Loroover during the rminy gecoon tho gotairenoe 4o
litsble to bocomo wore clipory and lootly in tho night tioo, in
caco of oloetrieal fallure duo to firo, tho gtoireuse will
rornin unlighted and the derknoss will furthor add to tho riok
of upins ouch typo of firo cceaps otoir caoco for sueh o hoight

of building »



137

8.4 OTUDY 07 ILSCRUAL PIRD SAPETY [CAJURLS

Por tho purpooo of tho caoc otudy of the Internal fire
pafoty coacurco in multictoroy structurcs, author hao proparocd
a queotionnairo and colloctod information from the praoctising
orchitects who havo deoigned, oomo prominent multigtorey otrue
at Dolhi. Cut of theso guootionnniroo author has celoeted abo
povep quontionnniror nnd compilod them in a consolidated form
in a Soblo {o. to got an‘oéorall idoa of tho intornal fire
safoty conoure adoptod in curreont proctices of sultictorcy

otructurco.

Ba4.1 ATZALYCID O THT DYUDY

It hao boen oboorved from tho Tablo (Mo. ) thntffur
firo onfety ceansures in rultistorsy ctructurces tho only neasur
adloptod ic "Piro Hydrant" wot riscers ayston, ond eomo of othor
vory icportant aspecte of firo ecafetly iiko, firo detoctor, fir
olarno ond fire dempors, ote. aro totally noglectod. Only in
tho '"Wikes liinar' building thoro ic o provision of ingtnllntio
of f£iro dotoctoro and fire alonrms on cach floor. Author
otrongly foecla that nll theogo coaouroo chould have bdon provid
in o duilding vhich o of concidorablo hoighte.

Lnothor firo safoty rmeapuro which hao boon not porious
concidorod in firc apcapo otoireacc. Lansalaya inopite of

boins talloot bullding of Dov Dolhi hao no fire opcapc otolren
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Defleii's Viloo Uinar wbiéh 1o noxt tallor hno foreod s fire
eacaba in its plan aelnn after thought, thic firec opeapo hoo ni
natural lisht and vontilation, snd probably would provoe rore
fetal than the usunl ataircaso.

In nonc of tho bniléiﬁga vhick outhor hoo survoyod, hing
provicion of fir ¢ lifto, for tho uoc of firormon to reoach the
offcoted floor irmodiatoly without introption.

Foot of tho buildings undor study are oair conditionesd,
but none of thom hoo o provision of firc demper uhich autora-
tically etops tho amoke enterin: the oir conditioning dueto in

ca00 of tho firo.

/ator oupply from the corporation wair is not patip-
factory, that 4o vhy eany of the multistorey stiructurco have\
. thoir oun tubowoil, vhich cert-inly morc relinbdlo source of
wvater supply. Por "Doand Jntor Ctora,e” many structurcs have
coubinod thic otorase with domootic water storapne. Zhe
wator discharge phép pire for dopootic uso 1o fitted at
half tho hoight of the tank, whioh dinch:rpos oozxinun 50°
of wnter and keopa theo roraining 507 ac dood otoroge for firo
fighting purpsoo. Thio provento ﬁtacnancy'of the "Doad Storoso

wator.

Sprinkler oycton or firc drenchoro are not adepted

in any of the buildingo including "Uohru Douwoo™ which hne an
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"Iatornntionnl Doll Ianocun. Author hao dolitoratoly ineludod

thic buildings in hic otudy apart fron &£$c not boing o vory toll
ptructurc. Jprinklor gsyoton io prodably not adoptod Soeouso of
tho oconomical considorations, unloos tho controllipg authori-

tion poho it compuloory for opoeifioc aoaﬁpnno&ca.

| Poy the concuniention of firo to tho noarcot firo
otation nll buildingo undor etudy havo ndoptod tolophono oyoton.
Thio 1o no doubt vory ccoononienl, dut only vhon city tolophono
popvico 1o vory rolichlo and officiont pnd no tico 4o vaotod in

concunication docauoc of tho "ongasoed numbor or lino®.

"3orvico Copo”™, ozeopt in "Vikoo {inor"™ in nll othor
buildinge uandor otudy aro takon ot tho poriphery vhieh 1o o004
for provonting tho adéitionol omoko hosard taroush 0O¥vico coro
vﬁua t0 bad ventilotion Af 1t 1o in the contro. Howovor, for
"Vikao fdnor® a progouricod oyoton ie adoptod 4n tho conteol

coro to provont omoko ontoring into 1%,

Foblo 195 givon o coopileod inforoantion obout tho intornc
firo protoction in the coven promimont building of Low Dolhi.,
Thooo Ainformations aro gothorod op tho baoic of gquootionanirs
proparod by tho author and thooo woro £illcd up by tho roopogtis

architoota or thoiy roprocontntiveo.

Por quantifying tho tablo ocuthor hao adoptod tho grado

pyoton. Thoroforo, thore ore four gradon, oo follovings
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Bxeellent -

A = 4 @marke
Very good = B = 3 rpaorke
gocd - @ = 2 works
poor - D f ©oorho

Tho total hbada vhich nro conoidorod for wcarbing ore 23, which
aro carked noparatoly on tho toble. Author ho o givonm grode to
individunl hoedn on tho baoic of ito efficloncy ond rolindility.
At tho end of tho table, total vnluo 4o vorkod out. Pron

thaoe totel avorago grade pointo oro workod out gnd thus tho
building can bo put &% to that particular enteogory co for as

tho firo protoction moaturoy are goncornod.

Fronm tho coupiled voluo and tho grading it econ o notod
that oxeopt tho DuD.As Vikoo Finar all othor Butldingo 4o tho
tnblo folls 4n tho ,poor eantosory ond grode D,

On the btaoio of thio toblo author conmeludo that firc
protoction and asofoty ccosuros in oot of the alldingo at lovw
bolhi are very poor and thooo hood goriocus attontion of builldiny
authoritico. Vith ouch oafoty woosuros the 1ifo of oocupanto
are in groeat dangor in exoo fire bronko in any of thooo
buildingo.

8.5 .BTUﬁY OF J0UE OF PHD PIRD SAPETY AGERCTS OP "BALOALAYA® Al
I73 VERIPICATION XI&! ACCORDALCE R0 HATIQNAL BUILLDING COND.

Author foolo thot tho caco otudy of otultistoroy
otructuros vill not bo conploto wvithout havinsg o ctaploto
idon about checking or verifyspn tho firo onfety aopoeto of o
butlding in occordanco to {intional Euilding Codo. Vor thip
purpooc nuthor hno oolootod "Hanoalayn® boing the talloot
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ptruoture of lew Delhi. 7Tuc (o lioitation of timo it 1o not
posoidble to tnke pore nunter of oxnmplss and vorify. However,
tho rethod adoptod will hold cood for all multistoray otructur
gnd thuo it will Be a cattor of oxercive. The aspoote which
are tonsiderod for tho study are, occupancy ond type of
gonatruction, iax. P.i.8. pornivsaible according to [.B.0. traw

diotanca, capacity of Exite und exzit vidth.

"Hanosaleya ia a twenty throc storeyed structure
daeoigned by i1/9 Dothari £ Associates Architecto on Barakhanba
rocd, aw Dolhi, This study Lacically is meant to give an ide:
for vorification of tho safaty monourc 4in acceordanco to the &Ha
Intiongl Building Cedo regulations on fire yrotaationg which ai

listed 4n the Appondix. C.

S.5.1 OCCUrALCY 1
{PaBLL 14 )

;é: Group Decupancy floor Detoile
1 3 Storngo Pacecont & Ground floor (Porkin;
2 p Iereantilo 1ot flocr (Chopping)
Uinor cecuponcey to be grouped wi
3 D Aosonbly 2nd floor . top floor (23rd PL.,
| (Rootnurant)
“inor ocoupancey to bo ~roupod
ig 2nd l. with = and top Pl.
with /=5,
4 T  Duoincoo 3rg floor to 15th floor
{12 floors) {(Cfrice)
5  a=5  Residential 17tk to 22nd floor (5 floora)

(Botel)

Dotot 16th floor ig the gérvice floor
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8.5.2 EREDONINAKT OCCUFAHQIDS

{T4BLE Do, 15 )

é%;ﬁh ;;§u§ gigzngay ‘ Ploor do;;;;;iﬂ‘“““w‘
1 B Storaao Baponont &'Gronna
2 g Dusincos | 1ot to 15th floor
3 : A=5 Rooidontial 1Tth ¢o 23rd floor

8.5.3 TYFE OP CONSTRUCTICH

Thoe dbullding 4o of R.C.Qs ptructurnl frame vhich haoo

firo rosiotanco of 6 to 2 hourn, doponding upoen othor struc-
turad aommnnonts; Toking tho averngo of 4 hre. as composito |
firc roointanco for the wholo buklding tho typo of conotruo~
tion v1ll bo claooificd ss Typo 1.

A briof of parking and floor arcac of tho buillding ao
obtoinod from tho architocto offico hao boen given in
Appondix A

HAXIIUN PeAWR. porpittod ao por HaDele
(RGfOP Tablo 1 D.D.C,
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GARAGE ABE ROT INCQLUDED IH PedJRs

(TABLE RO. \B
Fredominont Ocoupancy | Total floor area
‘ | | (£¢2)
E «~- tat to 15th fioor 175485.56
A= 17th to 2%rd floor 22532 .00

Aran of Plot after

2
road widening s 49954.8 1t

b o Pehoily for group E a 49954 x 100

= 35
& P+l sRe for group A=S = 49954 % 100

= 50

FP.heite 351 18 permiscidle for group 8 since the construction
is Type 1.

PeheBe 50 for group (A-5) is allowed in all types of
constructions will be the same throughout the dbullding.

Total Pe.dedie 0f 496 48 alono permiscible

(Fredouinant occupancy group B) since the conatruction is

of type 1.
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0e.5.4 LAXINUE TNAVOL DISTRUGE ALLOUBD
TYPD OF COLOTRUCRIGH

(PABLD D0.-16 )

In Hononloyo
{Appondis A)

PO - - - e e M em— m m o b R n gy

Ogoupaney typo Porminoibleo

B 45 0 44 o

A5 22.5 0 22 n

8pocinl oni§ roguirenonto for bdoth typos of oceupancioo.

(L) Thoro chould bo oinioun 2 oxits accocpible fron

oanoh floor ao ronoto £rom coch othor no poncible.

Lut lanoolayn providos only ono oxnis (ondhéﬁalr~naaa) throuhe-
out 4to 23 flooro aithoush the cazxioun ¢$rovel diotanco frono
ony quartor to thio otoirecaoe io t0ll within tho pormicoidle
1E08t0.

8.5.5 CAPACITY OF DXIES

Otatrvaye [feBeCo opocifion tho following !
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{TABLY KO, (7

)

Ogcupants K '
in. Qocupant
Cocupsnoy per unit width
“‘"5 25 12&6
B 50 10.0
BZIT wIDTH CALCULATICE FOR HANJALAYA
(TABLE 18 )
Occupancy Ares/fl,
A=5 5593 £¢° 514.5 a°
B 10665.53 981 .2 2
Oocupant lcad for (A = § ) - 51445/12.5
= 40
Ocoupant load for (E) - Q81,2710
- . 98
', Txit widtk for (A~5) w 50/25 x 40
o= 80 em
Exit width for (B) @ 50/2% x 98
‘ - 100 e

Hence the min. atair width

ry v. % L
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In Hansalaya, the etair width is 150 om which ie well

abovs the minisus permissible.

B.5.6 PFIRE LIF?

One fire 1if% with & lodby approsch and with self-
alosing fire doors should be kupt reperved for the fire
tighting pir;onnul to enable them to reach the raqﬁirad
floor imnediatsly and take charge of the oOperations.

But no such lift is provided in Hansaleys.
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CHAPZLR XK
COUCEUIION AGD RECOIZUDATICED

9.1 Tho componito pioturo, thnt ororpgec fron tho otudy
oarricd out in thoe prooscdins ohaptor indicato that objoctive
of ony £iro oriontod dooizn 1o $0 bonofit ond oafogunrd tho
intoront of tho ogcoupanto. Irronpootive of ito typo of
conobrugtion, whon o ralsiotoroy building 40 uncd for on
ngﬂuga&qy vhich isvolvoo o fire baugrﬁ highor Shan tho dogroo
of firc cafety providaa by ito typo of conotruaiion, it boconco
nocosonry €0 inpooo auﬁgl:mnnﬁary £iro cofoty procantion upor
ito upo. Ouch procoutions ooy csonoiod of liciting thot
tuilding in oiro, roquirinn grostor poporntion fron adjoeont
busldinao, roguirins anooth peotootod oxit routo ond firo
aoohpo, roguiring evsopartoontotion for confinonont of firo,
roquirdng cusoontie firo ontingulohing oquiroont, ouch

oroetion in cortnin congogtod oroa of tho sity cvhoro dance?

of oprond of £4ro §o gront. Thooo 1initntion nocvoonwily
gopcrd upon tho arount of dioparity dhotuson the dogroe of fire
pafoty offorded and dogwoo of firo harord that czioto in

ttnt occuponey opd huilding undor ¢ompidopndlon.

9.2 "Tho otatiotiecal ropert of Poobay PArc Irigado rovenlo
that in 1907 ond 6 £irc eollo woro only 1195 Lnvolving proporty
vorti: 33 Inbkho vao dogtropod or docaged ao apoirot 3,550 €ire
onllo in 190C«69 involving proporsy wvorth over 499 ororop 70

1nklkn. of thioc prarorty vopth ono ororo 4 lnkhn vore dncanod
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490 eroroc 72 lahh&“Tgw Thoush thovoe f£iguron rofloeto tho
officioney of tho £iro protootivo cothodo and onfoty roaguroo
adoptod 4n rocont yooros Yot mmodk author otrongly foolo that
80 for the cultioctoroy otru~gtures aro concornod, thooo aspoets
opo nicorably nogloctod by the ownor, bocauso $hoUo ROGDURGD

4o not provido ony firnncinl roturac.

8.3 Pirct, ond fororoot roquironont for firvo onfoty io
uoll dooirnod, proporly lecatod ozit routos oed £4ro 00capo
otodrenco, but unfortunatoly thoco arc not providod in oot

of the bulldinpo. Piro on ono of tho nultioctoroy ﬁuilding ot
licy Dollhi on Daralhnrta Doad on duly 22nd sovenlo thoe foet that
puy btuildinno oro vory ouch Onprotoeted ond unocfo, outhor
vdolico to quoto tho ataﬁscan§ cado by tho confior firo officinli
on tho 22nd July 1976 £iro on Bawokhanka Read, it ooyo™tho
eaoueltion eould kavo toon aveidoed, 12 tho peoplo had not
panterod, Theoro vors no £iro cocape routco, provigion for wotor

or vortilasion €0 lot out Sho Humon.

Cultictordyod buildingo in tho conmousht ploco arven
aro virtunl deoth tropo in cano 0f Piro. Alternntivo gtaire
eacon arc not providod ond thoro 1o no provicion Lor firo

£ighting oids.
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- I£ o tajor Lirc woo to brook out in ony of theco
bullddncn, Liro officinl would only Be adle to woteh tho firo
oproad and toho 1to toll, without boirng nblo to do any thina“75.

Author Shorofore feolo that tho f£iro rogulations and
byo-lovs of oll major citico ohould Lo rovicod ond aﬁrictly

onforeod on tho oconotreetion of cultistoroy builldinro.

Ded Tho otudy of tho ratioanl btuilding codo of 1970
Choptor IV ougsoot thot thoush tho r2in purpese of tho code io
0 irovido houlthy and afc living in tko buillding, it boo
carcd cora for tho bullding ond lopo for the pooplo who livoo
iy it. Codo pugsonto of conting on oxpscod otocl weork with
firo proof pointo, but not ohov concorn for tho building which
$o filled uith hisghly conmbuotiblo furaiobinso ond oguipmonto
of tho pooplo.

BeG Butlding dy lovo of coot of tho eity oorpecpntions,

do not providoe adequato opon opacos apound tho cultiotoroy
dbuilding. Thooo byoshaus ouwri oot fized opon mgaécc for ﬁhc

- f£ront, roor and oidoo, for vitiwut conuidoerinsg tho hoight

of tho building. Ac tho bullding crovo highor At nocdo woro
ppon opaeo, for tha firo fighting oporation and ovascuation with
inoufficiont orom 0pacos, neconoibility of £4ro onzino boconoo
diffienit, It L0 only in tho IDovolopzont Control Huloo of
G%cntor Donbny® hao richtly rovipod thoe tho opon opaed
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roquireconto, &hie in connidorotion of nbove rcontioncd
probiers, thio rulo o on pasno 6, Tnblo BEVII and euwsgoot
tho opon opaed oreund tho building ¢o tholir proportionnte
hoinhty boyond 100 foot holght 1 £oot of opon cpace 4o odded
for oddition 5 foot in height to the cexloun of 50'-0%.
_@his bro=lay apart fron nceoncibfilty, oaloo oolvoo tho
budldinn ooporation or orposuro ﬁaﬁaré prodvlono during fire
fn tho adlofining building. Author, thorofore rocormendo
thot tho opon opaco roguiromonts of tho oultiotoroy buildingo
phould not only bo connidercd for lisht and venttlation.

Wut aloo, for sccoonibility of fire ongines and applisnccs,
ond tho MWuildins coporetions $0 profont oxpoourc basardo.
Tharofore procont byolawn of all onjor city corporntiono

uhich do pot ootinfy adbove econdition rend weviocion.

D46 uatornol wnllo of tho codorn cmlfiotorey tuilding
oro full of uinﬁcwn,_which nro hoving locoo £ire reoiataneo
tico, vhon building 1o undor f£iro, thoooe vindows erento o
voohor link ond thus eroato o puncturc, vhich oncournsoo o
confisuration husﬁr&a. ond givo woy to omoke. Prooont
Fotiornnd Doilding Code do not hovoe rootrietions on the
candnun aroa 1inito for vindov opondnn« 46 tho nnﬁbar oad
nron ©f tho oponingo ave noro building may ronet moro factor
to tho configurntion bacordn. Thoroforo puthor cunsooto

thnt clons with tho propont vindov oponing rulon thoro
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phould nloo bo linitotion on the porcontage of tho ocazioun
oponingo, with roguired firc rooiotoneo ratings of tho windowo

on oxternmal wall,

2.7 Thoe reunﬁhtlity of tho bullding aftor tho firoe within
o ohortoot tico io an foportont footor to Bo conoidorod. Thic
will bo ponoible ondy vhon thero 4o p¥oviocion of gquick end
ocaoy ropairo of any poooible dacago to tho otructurnl parto

of tho duilaizg. Thooo aopreto aro thorofors to Yo comoidorod
ot on onr;iar otogos of dosign. The colution may bo entorinl

dopondont cnd ooy 0lod roguirs o otudy of otrvoturcl oyoton.

9.0 In omltiotoroy buildingn tho ototrenne ond 1ift
cneloouren ore docignod, both at tho poriphory of tho bulldins
ér in the contenl coro. Ukth firo cofety potnt of viow at
1cnat ene oido of tho otoiresco onglecurs ohould reoain
vontilnted froo ntnoophoro 4iroctly. Thio holpa in voating
tho ocoko ocut. On tho contrary in tho oontrol coxo ty po af
plonmin; of ot,ir ond 112t onelooor, tho eontrol eoro arop io
blockod frow all cidos, o nd in gaco of firo, anako.vhich

can not go out orcntos hagord ond to ovoid thic tho cochanicnl
- proacurigod oyoton 40 t0 bo ndoptod, vhich ulticotoly roono

an adddtional coot of inptollation and onintcnanco of
proonueicod nyntcm.‘ it Lo, thoyoforo, oupgonted thad

poriphorinl loecotion of ctaivreane and 1if£t onclopurc will bo



152
noro funetional ond coconomionl undor Indian conditiono.

0.9 “Pirot-aid® firo fipghting opplicnecs arc oot
foportant oguipnonto to fight £iro ot tho epddbeat initini
obogeocs 1% Lp, thoroforo, vory cocoondinl $0 koop thooo
cquipmontc ot o place f£ro- vhoro it cam ho iroodintely .
loeated. Dosignoro chould theoroforo Bo vory coroful as not
t¢ hide thooo cquipoonte ¢o onouro dottor intorior.

During firo raxicun gafoty 40 controed at tho cconpo routos
ond otairencon to coo that cvdry odcuﬁaut chould coeapo
out boforn the fird boo pgeno out of eontrel. It 1o,
thorofore, vory cosontial $0 keoop thooo “firot oid®

bguigmane poar tho otair ¢onno.

9.10 -  1Inaopito of bolng noot dopondable and officiont firs
oxtinsuiching oyotor, oprinhklor oyotco io not vory popularly
ugod in our country, caimly bocaugse of tho oco nonienl eonci-
dorntionn. Ploecs whoro iaryortant docucento aro kopt, banto
~and plneoo of any proclioun and rarc ¢ollootions, ota., ohould
bo grovida& vith nutoratic oprinklor oguipconto for fire
onfoty. Tho ozecosivo coot of oprinklor inetollotionc oan
ho conponootod to poro oxteont by tho pormipoiblo ineroano

of 50! sn trovel diotonco of ozit routoe. Tho inotallation
of oprinklorc ray anloe attract poople ¢o pay mows ront, but

- bo ooourod ond onfo fron tho £ivro.



£93

Dat4 In tho Funioip:dl Corporation and froo plonning byow
lawn VedsPe havo beon gpocificd cnly 4n torne of the ocoeupane
group. Tho type of conotruction uped for the building for
tho ooro ogeupnnoy peur pgroup. The typo of construetion uood
for tho bullding for tho onoo acﬁupanﬁy group 1o not glven
any difforontinl trontoont, nnﬁ only ono voluo of FPuhedla

in givon for omo oecuponoy. Thio aopoet need o roeviow toking

firos anfoty consuran in account,

D12 it hao boon oboorvod thot cany of tho oxtinsuiohing
ogonto aro corrosive iz naturc. Thorofore, nll £iro
opplioneon coming in tholr contact should be taleon earo

qff and should havo periodienl choek up, othorviso 4t ooy

prove dangorous ot tho tico vhon emorgency domond thop.

9.13 If particl ocouphney eon ocouy boforo aonplotion
of the bdbullding, ospocial attontion to firo oafoty aunin
during this poriod 1o necded.

Det4 During tho firo all ocoupanto oro varnod and gulded
through the londopdabero vhich aro fizxod on eoch floor for
quich ogcapt ond noodnonry inntruetions aro givon ¢t o thonm
'thrauah tncccllanaupounﬂra, vhile oipnallins/warning/
guidnnes cothodo ohould bo adeptod tonbiag Indinn conditionn !
necount, liko litorcey, pultiplicity of longusgon opokon,

rood and undorgtood.
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9.15 It 1o nocooosry to ploee tho rultiotoroy buildingo
not only necording to the ocoupancy oy building cloooifign~
tiono, but aloo taliins into account thoe diotanco of tho
nocrogst firoe=stotion, approach poado, oico of wator oain omd

$t0 proocuro oto.

9.46 lwltiotoroy ctructurcs for mirxod ¢ecupancy chould

b0 dipecournnod.

G.17 Juoh arehidedar nrchitcctursl fenturco vhich ndd to
the £iro riok or hindor firc fishting oporntiono ch ounld bo

ovoldod.

9,16  Uorcally 4t Loo bocn oboervod thot aftor tho fire
ontinaﬁlnh;ng operotion n largo ocount of wator rocains
colloctod in ond nround tho propioon, which Ao duc to poor

arainnge systore “hic oay bo gultsbly provided at gll lovolo

9,19 . vator 4o tho chonpoot and the bost fire extinguishing
acont, shere it ean bo aoode Ut4ll 4n poco of tho ploens tho
wmtor sup ly throusgh tlho corporation cain do not havo
oufficiont proooure to fulfil ccorpency roguirocont of oulti-
otoroy otructuroz durdns firce. In gpuch placoo 4% o
ndvicablo to provido a "tubo woll® vithin tho proniooo.

©hio vill bo morc roliablo ooured of water oupply during ony
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9.20  Apart from oll poooiblo offortc to ovoid firc by
preventive acd curativoe moasuros, on ogensional vioit by
tho Ziro bricado inopoetor to all muitiotoroy building vwill
cabe conoidorableo difforonco. Thic ooy holp in finding out
tko type and the naturo of the cumbuntibdle catorinlo or

fernicbinno tho oecuponts bringo uwith thom.

Tho firc brigndo inopector will aloe inopoct ond
ghoek tho oror oney firo fighting oquipmento and 1itn
paintonnneo. In nddition to thio- he should aloo oheoh up
tho gonoral building condition ond tho gquipnonts ucol in
tho building, liko 4,.C. gyoton, wator oupply, clootrienl
inntoallintions, 1ifto oto.

Sheae prooautions and poricdienl chdoltups will
fupthor yoduco the poosibillity of firo in vultiotoroy

structure concidorobly.

Auther, in thin diooortation hao tried to asalmﬁlﬂga

cisd onalyod tho ptondard trovdp, rocoorghoo and provoiling

practicopn portoining to firo onfoty ond firo protection in
pultistoroy structuro, and ho'oo thot tho inforsation of thi
dinsortation tuy oorve ao o hond book fop fivo protoction

nnd safoty wonourocs in tho nultictoroy otructuron dooign.
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This dilemertation to state modeatly gives a broad guideline
for fire gatety and protaction. Tach of the chapters needs
detall investigstion and could be s dissertation by itself.
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APPENDIX - A

s of Humen Life

Loss of animal

s

No. of special service

Lives and resane calls,
1971 197z |l970 1971 1e72 |1970 1971 1972
8 4 - 1 - - - -
53 50 94 41 33  a74 = 635 697
2 4 - - - 14 2 16
- - - - - 93 125 121
0 4 . - - 602 790 802
12 1 12 1 1. 7 15
20 16 2 2 1 o1 o1 89
8 21 19 17 109 54 30 95
1 . - - - - - .
- 1 4 - 10 1 1 5
6 4 20 s 8l A 2 1
4 5 4 23 2 56 53 41
1 3 1 2 - - - -
25 127 - - 218 800 709
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APPERLIX= B

" BADSALAYA °
OFFICE DUILDING
15, BARARNAIBA,IIBY DELHI.
FPor SHRI BANS RAJ VAD.RA

ROTHARI & ASL0., 65«0 COMIOUGHT CIRCUS

AREA & PARKING PIAR

Iroving dotod 16 Aug,, 1970

vored arena ( basoment) = 20,966 .45 242
vored aron (G.P.) | e 24 ,467.,05 re?
sloocd aron (0.F.) = 5,225,08 1t?
rmiooible aren = 59366, tﬁa
rared areco {(Firot £1,.) o 21 ,463.75 ftz
0 of 1iftoc on (First Fl.) s 353400 242
rercd arcoa ( Second fl.) s 10,144.56 12

2

roercd area { Typieal £1,.) e 10,665.54 £t
rored@ asren ( for 16,17, 18,

19th £i0.) s 5,633.00 £t°
‘hine room = 793.62  £8°
_Hoipht. ios_of Floors.
£t.)
" Baponond | 1
6.P. ( Parking) |
1ot { shopping) L
204 O Top Floor ( Reotaurant)2
Typical Floor ( Offico) 12
Servico {l. 1

Hotol Floor —
~ 23 Floors,
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' APPERNLIX= B
" HANSBALAYA ®
OFPICE DUILDING
15, DARARGANBA,IBY DELHI,
For SHRI RAUS RAJ YADIRA

EOTHARI & ALLO., 65«8 COHUOUGHT CIRCUS

ARBA & PARKING PLAR

Eroving dated 16 Ausz,, §970

vore8 arcce ( bacoment) = 30,966.45 242
vorcd aron (G.F.) = 24 ,467.05 £4°
elocod oron (GeFa) s 5,225,08 %2
rmicoible area & 55366, 12
rored arca (Firct P1.) - 21,463.75 £1°
0 of 1ifto on (First Fl.) o 353,00  £¢°
7ered arca ( Socond f£1,) = 10,144,956 £4°
rorod area ( Typical fl.) & '199665.54 ftz
rored aren ( for 16,17. 18, B : 2

19th fip.) = 5,633.00 f¢
thine room = 733.62 14
Hoipht. Hos of Ploors.
£te) |
" Baponont 1
.P. ( Pariing) i
10t ( shopping) 1
2n4 & Top Foor ( Reotaurant)2
Typical Floor ( O0ffico) 12
Servico ?%. 1

Hotol Floor —
: 23 Flooro.
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Original Size of plot

2329 olaplog arter

Poermioeible F A R
Area on P A R |

»  56%65.5  £¢°
- 49954.8  £t°
- 4.

2

= 199819.2 £t

¥LOCH ARER IN FAR — AREA NOT IN FAR
Basenent i $ BN - 23803.0
Ground - 22467$0
Ground (snclosed) 5225410
Pirat Floor 21463475 |
Loft - 3532.0
Second floor 10144 456
Typical floors 138552Q15
{13x10665.5%)
Service floor . 5993
Hotel floor |
4 x 5593 22532400
Mechine room
floor 733.62

. N I A
- _— 198017.00 1t

F AR used e 3,96
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@AREING

Open porking | - 54 cars
Area availeble = 13743.87 £t°
Area required | S - 13500.00 ttz
Covered parking (G.F,) = Sz.cﬁta |

sron vaileble = 15515.8 £¢°

required | = 13000 £¢2

Basement_parkingA | -
A Cars = 34 | «s 8500
Scootere = 70 e 2100
Cyclee= 770 oo 11550
Area roquired o " 2215C

available - 25182.45 ftg
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ADPOFDIX = C
PIRD PROTRCRION PAR? IV OBC 1970

Deopot 1.1 covers requirenonts of fire profection of dbuildingo
through the clesoification of buildingo bused on oceupancy ond
type of conotruction, and their roquiremonte. |
te2 aleco cavaia tho oxit roquiremonte of all oecupnnc
3+ Clacocification of buildings baced on occupancion
A~ Residontinl e 1+ lodging or reémxng housea.
2., ©Ono or tve family private duellings.
3¢« Dormitories. _
4+ Aportmont &ouuan (fioto )

5. Hotols.
B« Educptionol «w Bchool collego, €tCe,
C~ Institutionnl t¢ Hoopitonle & Snnitaris

2¢ Cuotodlal imstitutions - homes for
~eged ané infirm, convalescont homeo

orphangoe «

e Panol 1nn€itutionn = jails, priocono,

, 4 montal hospitole, reformatorica.

' "Bﬁvnsaombly _ 1- Thoatrical stage ¢ fixed ceats for

' over 1000 porsons.

2. Thootriecnl stege + * " for
lcoos than 1000

3¢ Uithout stngo = copecity ¢ 300 or moro

4« VUithout stages. Loss than 300

5¢ Roote



I = Businegss

' = llareantile

G - Industrial

H -~ 3torage

Noto:

J = Hazardous

lote 1
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Used for transaction of business, doctors
dontiota, nows gtando, lunch countors serv
less than 100 p. Parbvershop, beazuty parlo
city bhall, town hall, court houses, librar

Jhops, storeu, mariet for display & sale o
merchandioe, wholesnle or retail, offico,
storago & servige facilities incidental to
sale of merchandise..

1+ Low hazard induastriecs
2. Hoderate hagard
3« High hagard

Yare hkouses, cold storages, freight dopt.
transit ochdds, store houses, truck and
rarine terminels, garrages, hangers, grair
clevatora, barne, etadbles. |

3torage properties are characteriged by

the prosence of relatively omall numbor of

person in proportion to the area.

Storapge & manufacture of natural gascs
inflamrable liguids etc. srunition,
explosives otce.

A ecert. of occupancy shall be necessary,
bofore any chen e is effected in the
charactor of occupancy of any building.

4. ZIypes of construction

Type | =~
2 -
3 -

Structural components with FP.R. ¢ # hro.
F.Ra 5 % HRS;
FuRe 2 = hra.
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5.2.2 City divided inte Pire Zonooi=
1 = Comprioing of A+ B+ C ¢+ D¢+ EJALLEBEGP
2 =04 061 ¢ 02

J« G3 ¢ H ¢+ 4d
overlopping firo zonos =~ masor portion of bldg,
to doecldo.
5.6 ootrictions o of consts
Pelo 1 to conform to Typo 1,2,3, or 4
P 2 2 12,073
r z 3 1 or 2 |
6. Gonoral reguiremento

6o1.2 ilame floor oree to conform to Table:

Tablg 1 « F A R for dldge. faaing onc public sotrcoot of
9 m. widthe.

UL = Unlimitcé
P « Hot pormitded.

ity

OCCUPANCY TYPR OF . CONSTRUCTION
Y2 3 4
A UL 200 140 100
v 200 140 100
oL 150 100 80
UL 100 70 50
oL 200 250 160
800 180 140 100
750 190 160 1350
600 150 150 100

280 10 90 op
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Ecch portion of a bldg. copsroted by t or moro convir
ouc firo roooioting vallo, having g fire of not loos
thon 4 hro. ontonding fron the foundotion to 1 m abov
¢ho roof at all points ot ell pointc mny be conelide
t0 bo o sopnrate bldg. for the cnleculntion of nmax. p
micoidblo ht. and £10o6r arco providod that oponings in
poporating vall are oloo proteétaa by fire sosonblies
Opon opacos & mex, hozght,nhgll eonroém t0 the roq
ironont of part IIl Gemoral Bldg. rogquireponto.

6e1:5 Pire stop or enclopurc of =1l openings.

601.6

Get1:6e2

Piro datecting & oxtinguiching systom in buildingo of
such sise, arrengement or occupancy that o fire my n
itcolf provide eéequate warninpg to ecéupaﬁta, nuﬁomnt
fire dot. and élarm ?ﬁcilitiaa gbsll bo providod.
Yoter supply for firo fighting.

(a) Hydrents inotalled in 0ll bldgs. ovor 24 o. in .

snd in all bldgs, over 6O m, in ht. nadopeciul
punp arrangonents chall Bo Medo.

{d) 4l the arrangonont %0 do in cocecordoncoe uith (I

(o) source of vutor = upto 60 o ht.

o éaeh'hydrenﬁggﬂ by a pump rated to delivor 2275
i/mm; punp ohall drav ite vetor Lfrom a otorago '
of not looo thon 200,000 1ts in rddition to (4)
(o) below.
- abovo 60 @ 4in ht.
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te engire that there 1s presmre of S ks/cn'adb each of the
top most hyrmts, -. PRV to the provided st lover points to awo
underirably high presmres.

) Bmergency water mpply to tmk se

Storsze tank provided with 160 mm fire brigede pumping in conne-
ction to discharge at least 2276 1/m Into the tank.
1,7 Lighting & Ventilation to conform to Part VIII Soct,l,
le7e2 & /o & V, systems instglled to minimige dmger or spread of
| firé, gmoko or fumes.
1,7:2 Afc syste ciraulating air to more thm one floor or firs ares
shell be provided vith dmmpers or designed to cloce mitomatice
ally { done through hest cansitive dvices) md to stop fans in

cate of fire unless fens are designed to remove smokes

7¢3 &/c¢ serving large assembly ( over 1000 Ps) hotels (over 500 ro
photo-eclectic control establighed. |

7.4 Smoke venting facllities in windowless bldgs. underground
stractures Lorge area ;‘adtories shell be aitomatic in actioﬁ;

7.6 Natursl draft smoke venting shall utilize roof vents or wall
vents near ceilings« normgily to be open= if clbsed to be prov
1ded with mtomstic onening in case of flrese sich as fusgidle

1inks etesy ( h, 5o devices Y



6.1.7.6

G+1.8

Getal1.2

Se1e11.3

1686

Smoko venting facilitics for exit seféty to have
aexhauast equipment for a 5 min. oir charge.

Inptallation 0of Chimney & heating apparatua to
cornform to IV(9)

:rfnce_finighos *

Claso 1

Clasa 2

Class %

Clags 4 -

One

Class 1

Class 2

Class 3

Clasn 4

Jurfaces of very low flame spread i-
on vhich not mere than 19 cm effective
apread of flame ocourg.

Low 1. spr. 30 cx. firaet 14 unit
&0 ¢m fl. valuo,

Hedium fli, 3pr. ¢z« first 13 unit
85 Cihe first 10 min.

Rapid fl. apr. 30 om. firot 15 unit
85 om. firet 10 min. exceeding these two
dinmits.

Any gliltuation.

Except on walls & ceilings of stair-cases
angd passajos.

Only in living room and bed rooms {(not in
rooms in the roof).

and only as lining to sold walls and part:
tiona., Hot on gtair-cnges and corridorso.

ugod as ceiling lining if the celling is
from the upper surface of floor boslov and
wnlls conform to clasa 1.

not usaed in kltcheno, pascaqes, staircase
(excluding motorials containing bitumen)
Rof. (N 4")
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lozdnre Refor B B C

Piro 1ifts 5. To bo provided for bldgss ovor 24 @
Yo havo 6 passenger ecpoeity mine ¢
fully cutomated vith energecney owit
ground levels

Exit Regquiroment oo |

Types ¢ Doorway corrlder passagoweys to
Intemal or oxtemel staircase op ¢

verendeh or terroco thieh hovo pee
to the street or to the roof «= galr
iink ith vmothe‘r biilding, Lifta &
tors arﬁ not’ cgns‘ide-md oxistse

Arrenpenents Mox, travl dige o o exit ( in motor

OCCUPMNCY 4 B ¢ D E F @ H 1%

Typos 122 22,6 28,5 20,5 fix30 456 0 2 o 22
Types RBd 22,5 22,56 22,6 20 20 2 20 22

If provided with rprinklors -- vhere this 19 not p.
requirenent the diste
inercosed by 508

The ToDs %6 m exit from dood end of n corridor ch

bo § tho dlsty pocified { max ) oxcept in B.CuD, «



1€8

7e4 Crpocity S e = lunit 25 - 60 = §unit ‘
{ vidth ) Less then 28 not conpidored

OCCUP ANTS PER UNIT EXIT WIDEH

oCCUPAICY A B c P E T G '
he Stalrvays 28 28 £B 86 & 8 50 &0
ent o Doore s 76 75 @ 98 76 76 6 .

If oprinkiers provided vhen not required by oodo, capaciﬁ;y‘
storey/unit wldth of exit of stalr way's'inﬁz‘@a#edtby 505&\'

If horizontal exit provided, crspacitﬁ/ storay/nnitwidmi‘i
oxit of stalrways incrcasod by 60% in F,2H,0,D.E, type of h‘\

ocoupmey & in C by 1009
Wieen doth provided, czpacity, to da doubled.
7.6 Mimimum occapant lond ta ken for calculationst-

OCCUPMCY OCCUP AT LOAD (m%/p ) |
A 12.5 N
B 4
c 15 \
D (&) with fixod sosts o6

{d) wvithout fixed ects
ineluding dining roong 1.5

P (o) 8t, floor & msales bogement 3
(b) Upper salo flooro G

n 20 in



76

77

T8

749

T7.10 |

1€9

load of mezanine to be added to main floor

fumber of oxits 1=~ Fidn. 2 oxits sorving ovory flcor area

above and below fioor 1 (G.i'.) at leaoct
one of them intornel enclosed stairvay.

Exit Doorvays - Fdn. 900 x 200 (ht)..

Overhead or sliding doors not allowed
rovolving door sllowod only in sone
occupancies, oxit door way to open
outva rd.

florridors & - Ein. equal to width of oxit doorvay
tasoageways throughout wvhere stairways discharge

in corridor the height of corridor
(mdne) = 2.4 me

Interior staircase as a self contained unit wi th
one side oxterral wall.

Staircase round a 1ift not allowed
liin. width 100 cm.
Hin. tread = 25 om. fox. vicd = 19 oo
iax. Ho. = 12 per flight.
Hsad raile ht. (min.) 100 cme

Pire cescapos or External 3t .ircease -

not takon te account wlille calculating ovacuation time
of a bullding.

all fire oscapen directly connected to the grouud.

in. width - 15 em.

trond - 15 em. Triser max. = 19 om.
max. Jo. of rigors = 16 per flight

hand railc ~ 100 em.
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spiral fire escape = low occupant load, & bldg. ht=9nt.
mingd 150 cm. with adequate headroome.

Roof exit ¢ in all bldgs above 3 storeys and slopihg

roofs less than 20° access to be provided
rontinuous from the street. «,
Horizontal Exit: width equal to fhat of exit doorwaye.
to be ‘equipped with at léast one fie’
door of self-closing type.
Fl. area on the refuge side to serve fully the danger 8i
allowing mine 0.3 m /P.
of the refuge portion at least one door to lead directly
to exterior or etreet.
links nbt t0 be provided with steps = but ramps in case
difference in levels max, 1 in 8 slope.

Fire Jower : must for multi-storyed bldgs. (over 6 store

or 25 ms in ht.)

at least one means of egress shall be fire tower walls v

4 hr. F.R.
Rampé - greater than 1 in 8 not allowed
bete 1 in & 1 in 8 - non ~ elipping material to be used.
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