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PREFACE

Fire is one of the major causes of destruction of
our cultural heritage preserved in the form of records,
manuscripts and books. This hazard can be caused
by people and processes either directly or indirectly,
oot of 1gnorance or due to carelessness. National
Archives of India. being one of the major repositorics
of public and private archival coliections, 1s parti-
<ularly abive to this difficult problem of fire. An at-
tempt has therefore, been made to compile useful
information reparding prevention, detection and con-
trol of fire with particular reference to archives,
manuscript repositories and libraries, so that it pro-
vides guidance for fire safe storage. and adoption of
necessary fire protection measures in archival reposi-
tories and libraries.

I am sure that information contained in this
monograph., will help an institution to analyse the
firc hazards embodied in the existing building and
various operations carried out therein, so as to plan
and implement mecasures for providing adequate pro-
tection for wvaluable collection of records, manus-
cripts, books and other associated materials. The
monograph will also be useful for the frainees of the
School of Archival Studies as it covers an important
aspect of their training Svllabus.

I am thanklul to Shri V.V. Talwar. Senior Fellow,
School of Archival Studies for collecting all relevant
mformation/data/illustrations on the subject and pre-
senting the same in a very lucid form.

New Drrm (R. K. PERTI)

Director General of Archives
Geovernmen! of India
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INTRODUCTION

Gver the vears devastating fires have occurred n ali parts
of the world and have caused great loss to life and valuabie
property imcliding records.  Unless timely preventive measures
are (aken. this calamity will continue to create havoc. =~ Govern-
et Departmenis and various authorities of Metropolitan citics
have ~ecognised this hazard and have bronght out rules and
regulations regarding fire protection  anmd fre-fighling require-
menis.  The Bureau of Indian Standards has classified fires 1
the following categories according to the nature of materials On
fire: —

Class A Fires . : . Fires invelving solid combustible mparerials

tike wood. paper, texiile, plasiic, rabber ete.

Cluss B Fires . 3 S
o1

isvolving fammable liguids like oil,
. petrel, puint, varpish, thinner e,

Class O Fires . . . Tres involving

THass DY Firss . ; . Fires ipvebi
aliainiun,
Silin Cic.

Hum, zine, sodinm,  potta-

Class ¥ Firss s . Fires in live elecirica]l equipnents like
venerators, iransformers ete.

Nost fires develop in four distinct stages viz. meipicnl,
smouldering. flame and heat.  When fire is in the firsst stage.
no visible smoke. flamc oo significant  heat is developed. but
combuslion particies are generated by chemical decomposition,
which rise to the ceiling.  When it reaches the second stage. the
quantity of combustion pasticles incicases and they become visi-
ble in the form of “smoke”. At this stage. there is still no
Aame or sipnificant beat development.  When it reaches Lhe
niext siape, fhe point of ignition ocours and flames srart.  The
visible smoke decreases and the heat level increases.  When
it reaches the fourth stape, larpe amounts of heat, flame, smoke
and ioxic gascs are produced.  Usually the transticn from the
flame 1o the heat stage develops very quickly.

Fire is a process of combustion, and 15 an exothormic reac-
tion which rosults in the release of heat cpnergy.  The process
invalves four hasic needs for a fire to oecur. These are fuel,
oxyeen, heat and chain reaction. Keeping in view these four
hasic needs fire extinuuishers therefore, work on the following

(v}
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four principles viz. (i} Rlanketing and cooling (if) Cooling and
drenching (i) Blanketing and excluding oxvgen and (Gv) De-
pleting oxyecn.

In Archives, libraries, museums and other allied institu-
tions, the collections mainly comprise combustible materials
and hence these institutions are casily prone to fire hazards,
Therefore, provision of a Fire Protection System in these insti-
tutions is of vital importance since such a system primarily aims
at preventing the inception of firc. ITowever, when fire occurs.
the most immediate task is to detect, confine and then extinguish
1t



CHAPTER 1
FIRE PREVENTION

An occupicd building with the presence of a large number
of people provides more chances for the oulbreak of fire, since
any of its occupanis could perform a careless or malicious act
that way resuit in {ire. LUype of building, nature of the materials
stored therein, electrical and mechanical ﬁttmgs and appliances
mstalled are a?so a potential hazard since misuse. faulty coms-
iruction and sub-standard  installations can canse five.  Accu-
mulation of combustible waste material frequently provides ready
means for spread of fire.  Special functions and requirements
of the building and proximity and nabure of buildings lozated in
the ncighbaurhood arc also taken inio consideration for fire pre-
vention measures. Al bmildings should satisfy certain require-
menis which contribute individually or collectively fo the safety
of life and property from fire, smoke and fumes and panic aris-
ing from these causes. The Burcau of Indian Standards has
brought out National Buildmg Cude of India 1983 which serves
as an excellent gnide for such purposs.

Besides (raditional paper records, manuscripts and  books,
archivis and libraries also preserve records on magnetfic tape,
photographic, micrographic and other special media that are
particularly susceptible to fire and/or water damage. They
are, therefore, in the categoury of extra hazard ocoupancy.

For prov vision of adequate fire protection and to minimise
the risk of fire hazard, the following considerations should be
kept in wiew while planning 2 building for an archives or a
Library, or making alterations in an existmg building.

Five Separation

While planning the lay-out of the building, care should be
taken to leave sulficient Open space around the building so  as
to minimise the possibility of spread of fire from and to neigh-
bouring buildings since The building gets e'x[wqe:l to heat which
is radiated horizontally by flames from the windows of a burn-
ing neighbouring building. Iligh buildings also get exposed to
drift of hot gases and flame when fite occurs in a lower building,
The Indian Standard IS: 1643-1988 “Codc of Practice [or Fire
Safety of Buildings {(General}: Exposure Hazard” covers
requiraments regarding spacing of buildings.

i
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When exposed to firc, the internal temperature of the
wacks or the interior face of the stack door should not exceed
175°C so that paper records do not gel charred or ignited.
Minimum distance recommended belween front, back and side
walls of opposite buildings is 9 metres, 6 metres and 6 melres
respectively,

I there is no provision of safficient space, then the exterior
walls of the archives or library should be of masonry or other
adegualely fire resistive construction wherein care has to be
taken that the doors. windows or other openings do not face
the adjacent btuildings.

When opening in an exposed wall is necessary, then pro-
vision shoulkl be made to prevent transmission of heat or flames
from a nearby fire and this could be dome by providing (e
windows with wired slass or electro-copper glazing in place of
ordinary glags, fire doors, ontside automatic sprinklers, auto-
matic fire shutiers or a combination of all these.  Roof caver-
ings should also be given duc consideration.

The degree of protection to he provided depends upon the
distance from the neighbouring building and the comparative
hazard of their occupancy and the resulting hazrd of radiant
and convected heat.

Hazard of occupancy

Huzard of occupancy is determined and depends on fthe
nature of contents, processes and operations carried out in the
buildine.  One of these factors or all three combined may result
in starting and spreading of fire, smoke and pases and even the
danger of explosion. No doubt these factors determine the
type and scale of fire extinguishing installations.

Hazard of Occupancy could be classified under three major
calegories i — 2

(iy Lisht hazard occupancy—They contain relatively small
ameount of combustibles.  Office buildings, schools,
churches efc. come under this category.

{ii} Ordimary hezard Occuparncy—In this case, average
severity of fre is anficipated,  Department stores,
warchouses, manufacturing buildings etc. come under
this category.
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1iil) Exrra hazard occupancy.—FExtra -~ severe incipient tire
taay be anticipated here becaunse of the character and
quantity of combustibles. Wood-working shops, tex-
tile and paper mills, archives and lDibraries, ware-
houses storing inflammable liquids and gases belong to
this category.

When the buflding 1s used for more than one type of ocen-
paney. it should conform to fhe reguirements of the most
hazardous of the vccupancies.  Apn archives, in addition to
kousing records may also have a library, mierofilms, magnetic
tapes, miotion picture films ete.  that provide ample fucl and
may contribute fo a serious firc. even in the abscnce of other
combustibles. It may also have work rooms, bindery and
reprographic room where wvarious types of manually and eleciri-
callv operated equipments are used besides having research and
veading rooms and even an asseimbly hall.

Paper has an ignition temperature of gpproximately 235°C,
and fuel load in records or library stacks ranges from 45 to 60
kems per linear metre of shell space.  Paper and wood have a
caloric value of  16-20 MJI/Kegm. (7000-80C0 Biu/lb) Exte-
rior and interior tinish materials also coniribute fire Ioad. Other
factors like ventilation swstems. building shape, degree  of
openness and amount of compartmentation also affect the fire
load. Fire loud is a guide to develop and provide adeguate
fire protection.

Work within records storage arcas is normally limited to
placing records in, retrieving records from, or removing records
from storage. Additional operations can introduce ignition
hazard and arc inappropriate in records storage areas.

Other fire risks in the reconds storage areas can be reduced
bw (i) Prohibiting the nse of portable space heaters, lights om
extension cords, hot plates, duplicating devices, welding tor-
ches and other such ignition sources. (i1) Prohibiting the storage
of oils, paints and other inflammables in or near the recond
storaue areas, (i) Switching on the lights only when required
and switching off the eleciric supply to the records siorage areas
after the office is closed.

Maximam height |

The building should be restricled in its heighi above the
ground level depending upon the pature of its occcupancy and
the type of constructicn. The maximum permissible height 1t
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also related to fhe width of the street frenting the building or
the ficor area ratio {FAR), the local fire regulations and fire
fighting facilities available.

Means of acvess

Adequate passage-ways and clearances should be provided
around the building for fire ﬁghtins- vehicles. The width at the
main eqtrance should not be less than 4.5 metres with an over-
head clearance of 5 metres.

General principles of fire safc building

(i) Type of Construction

By virtue of their contents archives and libraries have high
fira load grading and hence fire resistive buildings should be
designed and consiructed for archives and libraries as per Indian
Standards given below:

{a) IS: 20603-1977 “Recommendations relating to Primary
Elements in the Design of Buildings for Archives”.

{by IS: 1553-1976 “Codc of Practice relating to Primary
Elements in the Design of Library Buildings™.

(c) IS: 1641-1988 “Code of Praciice for Tire Safety of
Buildings 1Gwc.m[) General  Principles and Fire
Grading” and

(dy 18: 1642-1988 “Code of Practice for Firs Safely of
Buildings (General): Materials and Details of Cons-
truction”.

The buildings should have structural stability, and capacity
to withstand fires of o-pm:lﬁcd intensity and duration without
failure.  Besides il sheould have resistance to colldpse, to ﬁﬂme-
panedat'o*' and to excessive temperature rise on unsxpused fa

t is desirable that the fire load should be less than the slm‘tura.c
fm, resistance of the building.

Cernmion high fire resistive compoucnts (hat should be
taken carc of, are masonry load bearing walls, teinforced cen-
crete or protected steel columns and poured or precast conerete
floors and rools. Fire ratings are available for maost of these
compenents and also [or doers, windows etc. Depending npon
the total fre load and the expected security against cutside fire
exposurs, the fire resistant rating should not be less than 2
hours.























































































































































































