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National Building Code Sectional Committee, CED 46

FOREWORD

This Part of the Code deals with safety from fire. It specifies the demarcation of fire zones, restrictions on
construction of buildings in each fire zone, classification of buildings based on occupancy, types of building
construction according to fire resistance of the structural and non-structural components and other restrictions
and requirements necessary to minimize danger to life from fire, smoke, fumes or panic before the buildings can
be evacuated. The Code recognizes that safety of life is more than a matter of means of exits and accordingly
deals with various matters which are considered essential to the safety of life.

Fire protection techniques have to be based on the fire behaviour characteristics of different materials and structural
elements of buildings. The activities pursued by the occupants of buildings must also be taken into consideration
for assessing the extent of hazards, and method should then be devised by which the hazards could be minimized.
An indefinite combination of variables is involved in the phenomenon of fire, all of which cannot be quantified.
The requirements of this Code should, therefore, be taken as a guide and an engineering design approach should
be adopted for ensuring a fire safe design for buildings. It would also be necessary for this purpose to associate
qualified and trained fire protection engineers with the planning of buildings, so that adequate fire protection
measures could be incorporated in the building design right from the beginning.

Absolute safety from fire is not attainable in practice. The objective of this Part is to specify measures that will
provide that degree of safety from fire which can be reasonably achieved. The Code endeavours to avoid
requirements that might involve unreasonable hardships or unnecessary inconvenience or interference with normal
use and occupancy of buildings, but insists upon compliance with minimum standards for fire safety necessary in
public interest. For ensuring compliance of fire protection equipments/installations to the laid down quality
requirements, it is desirable to use such equipments/installation duly certified under the BIS Certification Marks
Scheme.

While providing guidelines for minimizing chances of occurrence of fire through passive fire protection measures,
this Part does not intend to cover all aspects of general fire prevention including sources of ignition. Nor does it
cover the prevention of accidental personal injuries during the course of normal occupancy of buildings.

This Part while recognizing that panic in a building on fire may be uncontrollable, deals with the potential panic
hazard through measures designed to prevent the development of panic. Experience indicates that panic seldom
develops even in the presence of potential danger, so long as occupants of buildings are moving towards exits
which they can see within a reasonable distance and with no obstruction or undue congestion in the path of
travel. However, any uncertainty as to the location or adequacy of means of egress, the presence of smoke or
fumes and the stoppage of travel towards the exit, such as may occur when one pérson stumbles and falls on
stairs, may be conducive to panic. Danger from panic is greater when a large number of people are trapped in a
confined area.

Experience has shown that concealed spaces within a building, such as, space betweén ceiling and false ceiling,
horizontal and vertical ducts, etc, tend to act as flues/tunnels during a fire. Provision should, therefore, be made
to provide fire stopping within such spaces.

Nothing in this Part of the Code shall be construed to prohibit better types of building construction, more exits or
otherwise safer conditions than the minimum requirements specified in this Part.

Compliance with this Part shall not be construed as eliminating or reducing the necessity for other provisions for
safety of persons using a building or structure under normal occupancy conditions. Nor shall any provision of
this Code be construed as requiring or permitting any addition that may be hazardous under normal occupancy
conditions.

One of the major points brought out in this Part is the limitation of heights and areas of buildings based on fire
safety of the occupants. Individual municipal corporations are free to alter Table 19 based on local conditions,
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but the ratios of areas as maintained in the table for different occupancies and types of construction shall be
adhered to.

Advantage has been taken of the developments, particularly in fire resistance rating of materials, designating
types of construction in a rational manner and relating the area limitations of different occupancies to different
types of construction.

Halons (halogenated hydrocarbons) which exhibit exceptional fire fighting and explosion prevention/suppression
characteristics have been found to possess high ozone depleting potential. They come under Group II of Annex
A of the Montreal Protocol on Substances that Deplete the Ozone Layer, the international environmental agreement
for phasing out ozone depleting substances. Due to increasing evidence that the ozone layer is getting depleted at
a faster rate than thought earlier, the developed countries accelerated their phase-out schedule with a view to
achieving 100 percent phase-out of halons by 1 January 1994, instead of the earlier target date of 1 January 2000
after which only essential use of halon was allowed. For developing countries like India, the total phase-out of
halons is to be achieved by 1 January 2010, as per Montreal Protocol, unless a decision is taken in between to
hasten up the phase-out of ozone depleting substances. India, having become a signatory to the Protocol in June
1992, is committed to abide by the Montreal Protocol decisions. In accordance with Ministry of Environment
and Forests, Government of India, Ozone Depleting Substances (Regulations), Rules, 2000, the manufacture of
halon based fire extinguishers and extinguishing systems has been phased out by 1 January 2001. Meanwhile,
the practical implications of the phasing out of the halons cover, by and large, the following aspects:

a) Availability of halons will be restricted;
b) Non-standard halon extinguishers, like aerosol type, shall not be permitted;
¢) Discharge of halons for training/testing, etc shali not be permitted;

d) All efforts shall be made for avoiding/minimizing halon emissions at various levels such as production,
fire equipment manufacture, use, service and maintenance;

e) Since ‘drop-in’ substitutes for halons are not likely to be available on a commercial scale in the near
future, wherever possible, instead of halon, use of suitable alternative extinguishing media/methods
will be resorted to, even accepting some trade-offs, if necessary; and

f) Halons shall be restricted for ‘essential uses’ only, for protection of critical fire explosion risk areas
which would otherwise result in serious impairment of an essential service to society, or pose an
unacceptable threat to life, the environment, or national security.

NOTE — Detailed instructions which will be issued by the Government of India from time-to-time for implementation of the

Country Programme for the phasing out of ozone depleting substance (ODS) and regarding permitting use of halons for
applications till the availability of proper substitutes, shall have to be complied with.

The first version of this Part was formulated in 1970 and first revision was brought out in 1983. Subsequently the
first revision of this Part was modified in 1997 through Amendment No. 3 to 1983 version of the Code. This
modified version of this part included few tables for the fire resistance ratings of various building components,
such as walls, columns, beams and floors. The requirements for wet riser, down-comer, automatic sprinkler
installation, high velocity (10-15 m/s) water spray or foam generating system, etc, for buildings were modified.
Annex giving guidelines for selection of fire detectors had been deleted and relevant Indian Standards on fire
alarm system and smoke detectors had been referred. Also, Annex for determination of fire loads and fire load
density for arriving at the classification of occupancy hazard and calorific values of some common materials
were included. Annex for broad classification of industrial and non-industrial occupancies into low, moderate
and high hazard had also been included.

As a result of implementation of this Part, some useful suggestions have emerged. This revision has, therefore,
been prepared to take care of the same. The significant modifications incorporated include:

a) The text has now been divided into the following broad clauses:

1) Fire Prevention — Covering aspects of fire prevention pertaining to design and construction of
buildings on passive fire protection measures, also describing the various types of building materials
and their fire rating.

2) Life Safety — Covering life safety provisions in the event of fire and similar emergencies, also
addressing construction and occupancy features that are necessary to minimize danger to life from
fire, smoke, fumes or panic.
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3) Fire Protection — covering the significant appurtenances and their related components and guidelines
for selecting the correct type of equipment and installation meant for fire protection of the building,
depending upon the classification and type of the building.

b) The classification of building based on occupancy has been elaborated, with:

1) Starred hotels now covered as a new sub-division A-6 under occupancy Group A Residential.

2) Heritage structures and archeological monuments now covered under sub-division D-3 occupancy
Group D Assembly buildings.

3) Mixed assembly occupancies now covered as a new sub-division D-6 and under ground elevated
railways have been covered as a new sub-division D-7 under occupancy Group D Assembly
buildings.

4) TV stations now covered under sub-division E-5 of occupancy Group E Business buildings.

¢) The minimum capacity of smoke exhaust equipment has been increased to 12 air changes per hour.

d) For the external stairs for exit requirements, the width and treads have been increased to 1 250 mm and
250 mm respectively.

e) Under the requirements for institutional buildings the clear width of all required exits which serve as
egress from hospital or infirmary section has been increased from 1.5 m to 2 m. Also, provision of
patient-lift has been included.

f) Due cognizance of halon phase out programme has been taken, while specifying provisions in this Part
with respect to fire protection using fire extinguishers/systems.

All standards cross-referred to in the main text of this section, are subject to the revision. The parties to agreement
based on this Part are encouraged to investigate the possibility of applying the most recent editions of the
standards.
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PART 4 FIRE AND LIFE SAFETY

1 SCOPE

This Part covers the requirements for fire prevention,
life safety in relation to fire and fire protection of
buildings. The Code specifies construction, occupancy
and protection features that are necessary to minimize
danger to life and property from fire.

2 TERMINOLOGY

2.0 For the purpose of this Part, the following
definitions shall apply.

2.1 Automatic Fire Detection and Alarm System
— Fire alarm system comprising components for
automatically detecting a fire, initiating an alarm of
fire and initiating other actions as appropriate.

NOTE — The system may also include manual fire alarm call
points.

2.2 Automatic Sprinkler System — A system of water
pipes fitted with sprinkler heads at suitable intervals and
heights and designed to actuate automatically, control
and extinguish a fire by the discharge of water.

2.3 Building — Any structure for whatsoever purpose
and of whatsoever materials constructed and every part
thereof whether used as human habitation or not and
includes foundation, plinth, walls, floors, roofs,
chimneys, plumbing and building services, fixed
platforms, VERANDAH, balcony, cornice or projection,
part of a building or anything affixed thereto or any wall
enclosing or intended to enclose any land or space
and signs and outdoor display structures. Tents,
SHAMIANAHS, tarpaulin shelters, etc, erected for
temporary and ceremonial occasions with the permission
of the Authority shall not be considered as building.

2.4 Building, Height of — The vertical distance
measured in the case of flat roofs, from the average level
of the ground around and contiguous to the building or
as decided by the Authority to the terrace of the last
livable floor of the building adjacent to the external wall;
and in the case of pitched roofs, up to the point where
the external surface of the outer wall intersects the
finished surface of the sloping roof; and in the case of
gables facing the road, the mid-point between the eaves
level and the ridge. Architectural features serving no
other function except that of decoration, shall be
excluded for the purpose of measuring heights.

2.5 Combustible Material — The material which
either burns itself or adds heat to a fire, when tested

for non-combustibility in accordance with accepted
standard [4(1)].

2.6 Covered Area — Ground area covered by the
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building immediately above the plinth level. The area
covered by the following in the open spaces is excluded
from covered area (see Table 19):

a) garden, rockery, well and well structures,
plant nursery, waterpool, swimming pool (if
uncovered), platform round a tree, tank,
fountain, bench, CHABUTARA with open top
and unenclosed on sides by walls and the like;

b) drainage culvert, conduit, catch-pit, gully pit,
chamber, gutter and the like;

¢) compound wall, gate, unstoreyed porch and
portico, slide, swing, uncovered staircases,
ramp areas covered by CHHAJJA and the like;
and

d) watchman’s booth, pumphouse, garbage
shaft, electric cabin or sub-stations, and such
other utility structures meant for the services
of the building under consideration.

NOTE — For the purpose of this Part, covered area
equals the plot area minus the area due for open spaces
in the plot.

2.7 Down-comer — An arrangement of fire fighting
within the building by means of down-comer pipe
connected to terrace tank through terrace pump, gate
valve and non-return valve and having mains not less
than 100 mm internal diameter with landing valves on
each floor/landing. It is also fitted with inlet
connections at ground level for charging with water
by pumping from fire service appliances and air release
valve at roof level to release trapped air inside.

2.8 Dry Riser — An arrangement of fire fighting
within the building by means of vertical rising mains
not less than 100 mm internal diameter with landing
valves on each floor/landing which is normally dry
but is capable of being charged with water usually by
pumping from fire service appliances.

2.9 Emergency Lighting — Lighting provided for use
when the supply to the normal lighting fails.

2.10 Emergency Lighting System — A complete but
discrete emergency lighting installation from the
standby power source to the emergency lighting
lamp(s), for example, self-contained emergency
luminaire or a circuit from central battery generator
connected through wiring to several escape luminaries.

2.11 Escape Lighting — That part of emergency
lighting which is provided to ensure that the escape
route is illuminated at all material times, for example,
at all times when persons are on the premises, or at
times the main lighting is not available, either for the
whole building or for the escape routes.



2.12 Fire Door — A fire-resistive door approved for
openings in fire separation.

2.13 Fire Exit — A way out leading to an escape route
having panic bar hardware provided on the door.

2.14 Fire Lift — The lift installed to enable fire
services personnel to reach different floors with
minimum delay, having such features as required in
accordance with this Part.

2.15 Fire Load — Calorific energy, of the whole
contents contained in a space, including the facings of
the walls, partitions, floors and ceilings.

2.16 Fire Load Density — Fire load divided by floor
area.

2.17 Fire Resistance Rating — The time that a
material or construction will withstand the standard
fire exposure as determined by fire test done in
accordance with the standard methods of fire tests of
materials/structures.

2.18 Fire Resistance — Fire resistance is a property
of an element of building construction and is the
measure of its ability to satisfy for a stated period some
or all of the following criteria:

a) resistance to collapse,

b) resistance to penetration of flame and hot
gases, and

¢) resistance to temperature rise on the unexposed
face up to a maximum of 180°C and/or
average temperature of 150°C.

2.19 Fire Separation — The distance in metres
measured from the external wall of the building
concerned to the external wall of any other building
on the site, or from other site, or from the opposite
side of street or other public space for the purpose of
preventing the spread of fire.

2.20 Fire Separating Wall — The wall provides
complete separation of one building from another or
part of a building from another or part of a building
from another part of the same building to prevent any
communication of fire or heat transmission to wall itself
which may cause or assist in the combustion of
materials on the side opposite to that portion which
may be on fire.

2.21 Fire Stop — A fire resistant material, or
construction, having a fire resistance rating of not lesss
than the fire separating elements, installed in concealed
spaces or between structural elements of a building to
prevent the spread/propagation of fire and smoke through
walls, ceilings and like as per the laid down criteria.

2.22 Fire Tower — An enclosed staircase which can
only be approached from the various floors through
landings or lobbies separated from both the floor areas
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and the staircase by fire-resisting doors, and open to
the outer air.

2.23 Fire Resisting Wall — A fire resistance rated
wall, having protected openings, which restricts the
spread of fire and extends continuously from the
foundation to at least 1 m above the roof.

2.24 Floor Area Ratio (FAR) — The quotient
obtained by dividing the total covered area (plinth area)
on all floors by the area of the plot:

FAR = Total covered area of all floors

Plot area

2.25 High Rise Building — For the purpose of this
Part, all buildings 15 m or above in height shall be
considered as high rise buildings.

2.26 Horizontal Exit — An arrangement which
allows alternative egress from a floor area to another
floor at or near the same level in an adjoining building
or an adjoining part of the same building with adequate
fire separation.

2.27 Means of Egress — A continuous and
unobstructed way of travel from any point in a building
or structure to a place of comparative safety.

2.28 Occupancy or Use Group — The principal
occupancy for which a building or a part of a building
is used or intended to be used; for the purpose of
classification of a building according to the occupancy,
an occupancy shall be deemed to include subsidiary
occupancies which are contingent upon it.

2.29 Plinth Area — The built-up covered area measured
at the floor level of the basement or of any storey.

2.30 Pressurization — The establishment of a
pressure difference across a barrier to protect a
stairway, lobby, escape route or room of a building
from smoke penetration.

2.31 Pressurization Level — The pressure difference
between the pressurized space and the area served by
the pressurized escape route, expressed in pascals (Pa).

2.32 Roof Exits — A means of escape on to the roof
of a building, where the roof has access to it from the
ground. The exit shall have adequate cut-off within
the building from staircase below.

2.33 Site Plot — A parcel (piece) of land enclosed by
definite boundaries.

2.34 Stack Pressure — Pressure difference caused
by a temperature difference creating an air movement
within a duct, chimney or enclosure.

2.35 Travel Distance — The distance to be travelled
from any point in a building to a protected escape route,
external escape route or final exit.
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2.36 Ventilation — Supply of outside air into, or the
removal of inside air from an enclosed space.

2.37 Venting Fire — The process of inducing heat
and smoke to leave a building as quickly as possible
by such paths that lateral spread of fire and heat is
checked, fire fighting operations are facilitated and
minimum fire damage is caused.

2.38 Volume to Plot Area Ratio (VPR) — The ratio
of volume of building measured in cubic metres to the
area of the plot measured in square metres and
expressed in metres.

2.39 Wet Riser — An arrangement for fire fighting
within the building by means of vertical rising mains
not less than 100 mm nominal diameter with landing
valves on each floor/landing for fire fighting purposes
and permanently charged with water from a pressurized
supply.

NOTE — For definitions of other terms, reference shall be
made to good practice [4(2)].

3 FIRE PREVENTION
3.1 Classification of Building Based on Occupancy
3.1.1 General Classification ‘

All buildings, whether existing or hereafter erected
shall be classified according to the use or the character
of occupancy in one of the following groups:

Group A Residential
Group B Educational
Group C Institutional
Group D Assembly
Group E Business
Group F Mercantile
Group G Industrial
Group H Storage
Group J Hazardous

3.1.1.1 Minor occupancy incidental to operations in
another type of occupancy shall be considered as part
of the main occupancy and shall be classified under
the relevant group for the main occupancy.

Examples of buildings in each group are given in 3.1.2
to 3.1.10.

3.1.2 Group A Residential Buildings

These shall include any building in which sleeping
accommodation is provided for normal residential
purposes with or without cooking or dining or both
facilities, except any building classified under Group C.

Buildings and structures under Group A shall be further
sub-divided as follows:

Sub-division A-1 Lodging or rooming houses
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Sub-division A-2 One or two-family private
dwellings

Sub-division A-3 Dormitories
Sub-division A-4 Apartment houses (flats)
Sub-division A-5 Hotels

Sub-division A-6 Hotels (Starred)

a)

b)

)

d)

e)

Sub-division A-1 Lodging or rooming houses
— These shall include any building or group
of buildings under the same management, in
which separate sleeping accommodation for
a total of not more than 40 persons (beds), on
transient or permanent basis, with or without
dining facilities but without cooking facilities
for individuals is provided. This includes inns,
clubs, motels and guest houses.

A lodging or rooming house shall be classified
as a dwelling in sub-division A-2 if no room
in any of its private dwelling units is rented
to more than three persons.

Sub-division A-2 One or two-family private
dwellings — These shall include any private
dwelling which is occupied by members of
one or two families and has a total sleeping
accommodation for not more than 20 persons.

If rooms in a private dwelling are rented to
outsiders, these shall be for accommodating
not more than three persons per room.

If sleeping accommodation for more than 20
persons is provided in any one residential
building, it shall be classified as a building in
sub-division A-1, A-3 or A-4 as the case may
be.

Sub-division A-3 Dormitories — These shall
include any building in which group sleeping
accommodation is provided, with or without
dining facilities for persons who are not
members of the same family, in one room or
a series of closely associated rooms under
joint occupancy and single management, for
example, school and college dormitories,
students, and other hostels and military
barracks.

Sub-division A-4 Apartment houses (flats) —
These shall include any building or structure
in which living quarters are provided for three
or more families, living independently of each
other and with independent cooking facilities,
for example, apartment houses, mansions and
chawls. ‘

Sub-division A-5 Hotels — These shall
include any building or group of buildings
under single management, in which sleeping
accommodation is provided, with or without
dining facilities for hotels classified up to
4 Star Category.



f) Sub-division A-6 Hotels (starred) — These
shall include the hotels duly approved by the
concerned authorities as Five Star and above
Hotels.

3.1.3 Group B Educational Buildings

These shall include any building used for school,
college, other training institutions for day-care
purposes involving assembly for instruction, education
or recreation for not less than 20 students.

Buildings and structures under Group B shall be further
sub-divided as follows:

Sub-division B-1 Schools up to senior secondary
level

Sub-division B-2 All others/training institutions

a) Sub-division B-1 Schools up to senior
secondary level — This sub-division shall
include any building or a group of buildings
under single management which is used for
students not less than 20 in number.

b) Sub-division B-2 All others/training
institutions — This sub-division shall include
any building or a group of buildings under
single management which is used for students
not less than 100 in number.

In the case of temporary buildings/structures which
are utilized for educational purposes, the provisions
of 3.2.5.3 shall apply.

If residential accommodation is provided in the
schools/institutions, that portion of occupancy shall be
classified as a building in sub-division A-3.

3.1.4 Group C Institutional Buildings

These shall include any building or part thereof, which
is used for purposes, such as medical or other treatment
or care of persons suffering from physical or
mental illness, disease or infirmity; care of infants,
convalescents or aged persons and for penal or
correctional detention in which the liberty of the
inmates is restricted. Institutional buildings ordinarily
provide sleeping accommodation for the occupants.

Buildings and structures under Group C shall be further
sub-divided as follows:

Sub-division C-1 Hospitals and sanatoria

Sub-division C-2 Custodial institutions

Sub-division C-3 Penal and mental institutions

a) Sub-division C-1 Hospitals and sanatoria —
This sub-division shall include any building or
a group of buildings under single management,
which is used for housing persons suffering
from physical limitations because of health
or age, for example, hospitals, infirmaries,
sanatoria and nursing homes.
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b) Sub-division C-2 Custodial institutions —
This sub-division shall include any building
or a group of buildings under single
management, which is used for the custody
and care of persons, such as children,
convalescents and the aged, for example,
homes for the aged and infirm, convalescent

" homes and orphanages.

¢) Sub-division C-3 Penal and mental institutions
— This sub-division shall include any
building or a group of buildings under single
management, which is used for housing
persons under restraint, or who are detained
for penal or corrective purposes, in which the
liberty of the inmates is restricted, for
example, jails, prisons, mental hospitals,
mental sanatoria and reformatories.

3.1.5 Group D Assembly Buildings

These shall include any building or part of a building,
where number of persons not less than 50 congregate
or gather for amusement, recreation, social, religious,
patriotic, civil, travel and similar purposes, for
example, theatres, motion picture houses, assembly
halls, auditoria, exhibition halls, museums, skating
rinks, gymnasiums, restaurants, places of worship, dance
halls, club rooms, passenger stations and terminals of
air, surface and marine public transportation services,
recreation piers and stadia, etc.

Buildings under Group D shall be further sub-divided
as follows:

Sub-division D-1 Buildings having a theatrical or
motion picture or any other stage and fixed seats
for over 1 000 persons

Sub-division D-2 Buildings having a theatrical or
motion picture or any other stage and fixed seats
upto 1 000 persons

Sub-division D-3 Buildings without a permanent
stage having accommodation for 300 or more
persons but no permanent seating arrangement.

Sub-division D-4 Buildings without a permanent
stage having accommodation for less than 300
persons with no permanent seating arrangement.
Sub-division D-5 All ‘other structures including
temporary structures designed for assembly of
people not covered by sub-divisions D-1 to D-4,
at ground level.

Sub-division D-6 Buildings having mixed
occupancies providing facilities such as shopping,
cinema theatres, and restaurants.

Sub-division D-7 All other structures, elevated or
underground, for assembly of people not covered
by sub-divisions D-1 to D-6.

a) Sub-division D-1 — This sub-division shall
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include any building primarily meant for
theatrical or operatic performances and
exhibitions and which has a raised stage,
proscenium curtain, fixed or portable scenery
or scenery loft, lights, motion picture houses,
mechanical appliances or other theatrical
accessories and equipment and which is
provided with fixed seats for over 1 000 persons.

b) Sub-division D-2 — This sub-division shall
include any building primarily meant for use
as described for sub-division D-1, but with
fixed seats up to 1 000 persons.

¢) Sub-division D-3 — This sub-division shall
include any building, its lobbies, rooms and
other spaces connected thereto, primarily
intended for assembly of people, but which
has no theatrical stage or permanent theatrical
and/or cinematographic accessories and has
accommodation for 300 persons or more, for
example, dance halls, night clubs, halls for
incidental picture shows, dramatic, theatrical
or educational presentation, lectures or other
similar purposes having no theatrical stage
except a raised platform and used without
permanent seating arrangement; art galleries
exhibition halls, community halls, marriage
halls, places of worship, museums, lecture
halls, passenger terminals and Heritage and
Archeological Monuments.

d) Sub-division D-4 — This sub-division shall
include any building primarily intended for
use as described in sub-division D-3, but with
accommodation for less than 300 persons with
no permanent seating arrangements.

e) Sub-division D-5 — This sub-division shall
include any building or structure permanent
or temporary meant for assembly of people not
covered by sub-divisions D-1 to D-4, for
example, grandstands, stadia, amusement park
structures, reviewing stands and circus tents.

f)  Sub-division D-6 — This sub-division shall
include any building for assembly of people
provided with multiple services/facilities like
shopping, cinema theatres and restaurants, for
example, multiplexes.

g)  Sub-division D-7 — This sub-division shall
include any building or structure permanent
or temporary meant for assembly of people
not covered by D-1 to D-6, for example,
underground or elevated railways.

3.1.6 Group E Business Buildings

These shall include any building or part of a building
which is used for transaction of business (other than
that covered by Group F and part of buildings covered
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by 3.1.1.1); for keeping of accounts and records and
similar purposes, professional establishments, service
facilities, etc. City halls, town halls, court houses and
libraries shall be classified in this group so far as the
principal function of these is transaction of public
business and keeping of books and records.

Business buildings shall be further sub-divided as
follows:

Sub-division E-1 Offices, banks, professional
establishments, like offices of architects,
engineers,. doctors, lawyers and police stations.

Sub-division E-2 Laboratories, research
establishments, libraries and test houses.
Sub-division E-3 Computer installations.
Sub-division E-4 Telephone exchanges.

Sub-division E-5 Broadcasting stations and T.V.
stations.

3.1.7 Group F Mercantile Buildings

These shall include any building or part of a building,
which is used as shops, stores, market, for display and
sale of merchandise, either wholesale or retail.

Mercantile buildings shall be further sub-divided as
follows:

Sub-division F-1 Shops, stores, departmental
stores markets with area up to 500 m?,
Sub-division F-2 Shops, stores, departmental
stores markets with area more than 500 m2.
Sub-division F-3 Underground shopping centres.
Storage and service facilities incidental to the sale
of merchandise and located in the same building
shall be included under this group.

3.1.8 Group G Industrial Buildings

These shall include any building or part of a building
or structure, in which products or materials of all kinds
and properties are fabricated, assembled, manufactured
or processed, for example, assembly plants, industrial
laboratories, dry cleaning plants, power plants,
generating units, pumping stations, fumigation
chambers, laundries, buildings or structures in gas
plants, refineries, dairies aqd saw-mills, etc.

Buildings under Group G shall be further sub-divided
as follows:

Sub-division G-1 Buildings used for low hazard
industries.

Sub-division G-2 Buildings used for moderate
hazard industries.

Sub-division G-3 Buildings used for high hazard
industries.

The hazard of occupancy, for the purpose of the Code,
shall be the relative danger of the start and spread of

11



fire, the danger of smoke or gases generated, the danger
of explosion or other occurrences potentially
endangering the lives and safety of the occupants of
the buildings.

Hazard of occupancy shall be determined by the
Authority on the basis of the fire loads of the contents,
and the processes or operations conducted in
the building, provided, however, that where the
combustibility of the material, the flame spread rating
of the interior finish or other features of the building
or structure are such as to involve a hazard greater than
the occupancy hazard, the greater degree of hazard shall
govern the classification.

For determination of fire loads and fire load density
for arriving at the classification of occupancy hazard,
guidance including the calorific values of some
common materials, is given at Annex A.

A broad classification of industrial and non-industrial
occupancies into low, moderate and high hazard classes
is given at Annex B, for guidance. Any occupancy not
covered in Annex B, shall be classified in the most
appropriate class depending on the degree of hazard.

Where different degrees of hazard of occupancy exist
in different parts of a building, the most hazardous of
those shall govern the classification for the purpose of
this Code, except in cases where hazardous areas are
segregated or protected as specified in the Code.

a) Sub-division G-1 — This sub-division shall
include any building in which the contents are
of such comparative low combustibility and the
industrial processes or operations conducted
therein are of such a nature that there are hardly
any possibilities for any self propagating fire to
occur and the only consequent danger to life
and property may arise from panic, fumes or
smoke, or fire from some external source.

b) Sub-division G-2 — This sub-division shall
include any building in which the contents or
industrial processes or operations conducted
therein are liable to give rise to a fire which
will burn with moderate rapidity or result in
other hazardous situation and may give off a
considerable volume of smoke, but from
which neither toxic fumes nor explosions are
to be feared in the event of fire.

¢) Sub-division G-3 — This sub-division shall
include any building in which the contents or
industrial processes or operations conducted
therein are liable to give rise to a fire which
will burn with extreme rapidity or result in
other hazardous situation or from which
poisonous fumes or explosions are to be
feared in the event of a fire. For fire safety in
petroleum and fertilizer plant, good practice
[4(3)] may be referred.
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3.1.9 Group H Storage Buildings

These shall include any building or part of a building
used primarily for the storage or sheltering (including
servicing, processing or repairs incidental to storage)
of goods, ware or merchandise (except those that
involve highly combustible or explosive products
or materials) vehicles or animals, for example,
warehouses, cold storage, freight depots, transit sheds,
storehouses, truck and marine terminals, garages,
hangers, grain elevators, barns and stables. Storage
properties are characterized by the presence of
relatively small number of persons in proportion to
the area. Any new use which increase the number of
occupants to a figure comparable with other classes of
occupancy shall change the classification of the
building to that of the new use, for example, hangars
used for assembly purposes, warehouses used for office
purposes, garage buildings used for manufacturing.

3.1.10 Group J Hazardous Buildings

These shall include any building or part of a building
which is used for the storage, handling, manufacture
or processing of highly combustible or explosive
materials or products which are liable to burn with
extreme rapidity and or which may produce poisonous
fumes or explosions for storage, handling,
manufacturing or processing which involve highly
corrosive, toxic or noxious alkalis, acids or other liquids
or chemicals producing flame, fumes and explosive,
poisonous, irritant or corrosive gases; and for the
storage, handling or processing of any material
producing explosive mixtures of dust which result in
the division of matter into fine particles subject to
spontaneous ignition. Examples of buildings in this
class are those buildings which are used for:

a) Storage, under pressure of more than
0.1 N/mm? and in quantities exceeding 70 m?,
of acetylene, hydrogen, illuminating and
natural gases, ammonia, chlorine, phosgene,
sulphur dioxide, carbon dioxide, methyloxide
and all gases subject to explosion, fume or
toxic hazard, cryogenic gases, etc;

b) Storage and handling of hazardous and highly
flammable liquids, liquefiable gases like LPG,
rocket propellants, etc;

¢) Storage and handling of hazardous and highly
flammable or explosive materials (other than
liquids); and

d) Manufacture of artificial flowers, synthetic
leather, ammunition, explosives and fireworks.

NOTE — A list of hazardous substances giving
quantities, for which or exceeding which owners
handling such substances are required to be covered
under the Public Liability Insurance Act, has been
notified under Government of India, Ministry of
Environment and Forests Notification No. G.S.R.
347(E) dated 1 August 1996.
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3.1.11 Any building not covered by Annex B or 3.1.8
shall be classified in the group which most nearly
resembles its existing or proposed use.

3.1.12 Where change in the occupancy of any building
places it in a different group or in a different sub-
division of the same group, such building shall be made
to comply with the requirements of the Code for the
new group or its sub-division.

3.1.13 Where the new occupancy of a building is less
hazardous, based on life and fire risk, than its existing
occupancy, it shall not be necessary to conform to the
requirements of the Code for the new group or its sub-
division.

3.1.14 A certificate of occupancy shall be necessary, as
required under Part 2 ‘ Administration’, before any change
is effected in the character of occupancy of any building.

3.2 Fire Zones
3.2.1 Demarcation

The city or area under the jurisdiction of the Authority
shall for the purpose of the Code, be demarcated into
distinct zones, based on fire hazard inherent in the
buildings and structures according to occupancy
(see 3.1), which shall be called as ‘Fire Zones’.

3.2.2 Number and Designation of Fire Zones

3.2.2.1 The number of fire zones in a city or area under
the jurisdiction of the Authority depends upon the
existing layout, types of building construction (see 3.3),
classification of existing buildings based on occupancy
(see 3.1) and expected future development of the city
or area. In large cities or areas, three fire zones may be
necessary, while in smaller ones, one or two may be
adequate.

3.2.2.2 The fire zones shall be made use of in land use
development plan and shall be designated as follows:

a) Fire Zone No. 1 — This shall comprise areas
having residential (Group A), educational
(Group B), institutional (Group C), and
assembly (Group D), small business (Sub-
divisions E-1) and retail mercantile (Group F)
buildings, or areas which are under development
for such occupancies.

b) Fire Zone No. 2 — This shall comprise
business (Sub-divisions E-2 to E-5) and
industrial buildings (Sub-division G-1 and
G-2), except high hazard industrial buildings
(Sub-division G-3) or areas which are under
development for such occupancies.

c) Fire Zone No. 3 — This shall comprise areas
having high hazard industrial buildings (Sub-
division G-3), storage buildings (Group H)
and buildings for hazardous used (Group J)
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or areas which are under development for
such occupancies.

3.2.3 Change in the Fire Zone Boundaries

When the boundaries of any fire zone are changed, or
when it is intended to include other areas or types of
occupancies in any fire zone, it shall be done by
following the same procedure as for promulgating new
rules or ordinances or both.

3.2.4 Overlapping Fire Zones

3.2.4.1 When any building is so situated that it extends
to more than one fire zone, it shall be deemed to be in
the fire zone in which the major portion of the building
or structure is situated.

3.2.4.2 When any building is so situated that it extends
equally to more than one fire zone, it shall be deemed
to be in the fire zone having more hazardous occupancy
buildings.

3.2.5 Temporary Buildings or Structures

3.2.5.1 Temporary buildings and structures shall be
permitted only in Fire Zones No. 1 and 2 as the case
may be, according to the purpose for which these are
to be used, by special permit from the Authority for a
limited period and subject to such conditions as may
be imposed in the permit.

3.2.5.2 Such buildings and temporary structures shall
be completely removed on the expiry of the period
specified in the permit.

3.2.5.3 Adequate fire precautionary measures in the
construction of temporary structures and PANDALS
shall be taken in accordance with good practice [4(4)].

3.2.6 Restrictions on the Type of Construction for New
Buildings

3.2.6.1 Buildings erected in Fire Zone No. 1 shall
conform to construction of Type 1, 2, 3 or 4.

3.2.6.2 Buildings erected in Fire Zone No. 2 shall
conform to construction of Type 1, 2 or 3.

3.2.6.3 Buildings erected in Fire Zone No. 3 shall
conform to construction of Type 1 or 2.

3.2.7 Restrictions on Existing Buildings

The existing buildings in any fire zone shall not be
required to comply with the requirement of the Code
unless these are altered, or in the opinion of the
Authority, such building constitutes a hazard to the
safety of the adjacent property or the occupants of the
building itself or is an unsafe building. In the event of
alteration, it shall be necessary to obtain permission
of the Authority for such alteration consistent with fire
hazard (see Part 2 ‘Administration’).

Alterations/modifications/renovations shall be
accomplished so as to ensure conformity with all the
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safety requirements of the new buildings. Such
alterations shall not in anyway bring down level of
fire and life safety below that which existed earlier.
Any addition or alterations or construction of cubicles
or partitioning for floor area exceeding 500 m? for all
high rise buildings shall be with approval of local fire
authority.

3.3 Types of Construction
3.3.1 General

The design of any building and the type of materials
used in its construction are important factors in making
the building resistant to a complete burn-out and in
preventing the rapid spread of fire, smoke or fumes,
which may otherwise contribute to the loss of lives
and property.

The fire resistance of a building or its structural and
non-structural elements is expressed in hours against
a specified fire load which is expressed in kcal/m?, and
against a certain intensity of fire. The fire-resistance
test for structural element shall be done in accordance
with good practice [4(5)]. For the purpose of the Code,
the types of construction according to fire resistance
shall be classified into four categories, namely,

Type 1 Construction, Type 2 Construction, Type 3
Construction and Type 4 ‘Construction’. The fire
resistance ratings for various types of construction for
structural and non-structural members shall be as given
in Table 1.

For buildings 15 m in height or above non-combustible
materials should be used for construction and the
internal walls of staircase enclosures should be of
brick work or reinforced concrete or any other
material of construction with minimum of 2 h rating.
The walls for the chimney shall be of Type 1 and
Type 2 Construction depending on whether the gas
temperature is above 200°C or less.

3.3.2 It is required that an element/component shall
have the requisite fire resistance rating when tested in
acco”rdance with the accepted standard [4(1)].
Tables 2 to 18 provide available data regarding fire
resistance ratings of various building components such
as walls, columns, beams and floors. Fire damage
assessment, post fire structural safety assessment of
various structural elements of the building and
adequacy of the structural repairs can be done by the
fire resistance ratings mentioned in Tables 2 to 18.

Table 1 Fire Resistance Ratings of Structural and Non-Structural Elements (Hours)
(Clause 3.3.1)

Sl Structural Element Type of Construction
No. — e —
Typel  Type2  Type3  Type4
1 (2) (3) @ 5) ®)
i) Exterior walls: ‘

a) Fire separation less than 3.7 m a) Bearing 4 2 2 1

b) Non-bearing 2 1% 1 1

b) Fire separation of 3.7 mormore a) Bearing 4 2 2 1

but less than 9 m b) Non-bearing 1% 1 1 1

c) Fire separation of 9 m or more a) Bearing 4 2 2 1

b) Non-bearing 1 1 1 1

ii) Fire resisting walls 4 2 2 2

iii) Fire separation assemblies (like fire 4 2 2 2
check doors)

iv)  Fire enclosures of exitways, hallways 2 . 2 2 2
and stairways

v) Shaft other than exitways, elevator 2 2 2 2
and hoistways

vi) Exitway access corridors 1 FAS | 1 1

vii)  Vertical separation of tenant spaces 1 1 1 1
viii) Dwelling unit separation 1 1 1 1
Non-load bearing partitions — At least half an hour —

ix) Interior bearing walls, bearing a) Supporting more than one floor 4 2 2 2
partitions, columns, girders, trusses b) Supporting one floor only 3 1% 1 1
(other than roof trusses) and framing ¢) Supporting a roof only 3 1% 1 1

x)  Structural members support walls 3 1%2 1 1
xi)  Floor construction including walls 3 I 1 1
xii) Roof construction a) 5 morlessin height to lowest member 2 1% 1 1
b) More than 5 m but less than 6.7 m in 1 1 1 1

height to lowest member
¢) 6.7 m or more in height to lowest 0 0 0 0

member
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Table 2 Masonry Walls: Solid (Required to Resist Fire from One Side at a Time)
(Clause 3.3.2)

S1 Nature of Construction Minimum Thickness (mm), Excluding any Finish for a
No. and Materials Fire Resistance (Hours) of
— o e ————
Load Bearing Non-load Bearing
- —~ — — e —
1 112 2 3 4 1 3% 2 3 4
M @ 3) C)) (5) ) 0] ® &) ae @an a2
i) Reinforced" cement concrete 120 140 160 200 240
(257 @57 @5 @5 @s5?
ii) Unreinforced cement concrete 150 175 — — —
iii) No-fines concrete with :
a) 13 mm cement/sand or gypsum/sand — — — — — 150 150 150 150 150
b) 13 mm light weight aggregate gypsum — — — — — 150 150 150 150 150
plaster
iv) Bricks of clay:
a) Without finish 90 100 100 170 170 75 90 100 170 170
b) With 13 mm lightweight aggregate 90 90 90 100 100 75 90 90 90 100
gypsum plaster
v) Bricks of sand lime:
a) Without finish 90 100 100 190 190 75 90 100 170 170
b) With 13 mm lightweight aggregate 90 90 90 100 100 75 90 90 90 100
gypsum plaster
vi) Blocks of concrete:
a) Without finish 90 100 100 — — 75 20 100 140 150
b) With 13 mm lightweight aggregate 90 90 90 100 100 75 75 75 90 100
gypsum plaster
¢) With 13 mm cement/sand or gypsum/ 75 90 90 100 140
sand
vii) Blocks of lightweight concrete:
a) Without finish 90 100 100 140 150 75 75 75 125 140
b) With 13 mm lightweight aggregate 90 90 90 100 100 50 63 75 75 - 75
gypsum plaster
¢) With 13 mm cement/sand or gypsum/ — — — — — 75 75 75 90 100
sand
viii) Blocks of aerated concrete:
a) Without finish 90 100 100 140 180 50 63 63 75 100
b) With 13 mm lightweight aggregate 90 90 100 100 150
gypsum plaster
! Walls containing at least 1 percent of vertical reinforcement.
? Minimum thickness of actual cover to reinforcement.
Table 3 Masonry Walls: Hollow (Required to Resist Fire from One Side at a Time)
(Clause 3.3.2)
Si Nature of Construction Minimum Thickness (mm), Excluding any Finish for a
No. and Materials Fire Resistance (Hours) of
e _
Load Bearing Non-load Bééring
A ) A _—
1T 1 2 3 4 T 1 w2 3 4
ey (2) @ @ & e O ¢ ¢ W an a0z a3
i) Bricks of clay: ! "
a) Without finish 170 170 170 200 200 75 75 90 100 170~ '170
b) With 13 mm lightweight aggregate 100 100 170 170 170 75 75 90 90 90 100
gypsum plaster
ii) Blocks of concrete:
a) Without finish 90 125 125 140 140 150
b) With 13 mm cement/sand or gypsum/sand 190 200 200 — — 90 125 125 140 140 140
c) With 13 mm lightweight aggregate 75 90 90 100 125 125
gypsum plaster
iii) Blocks of lightweight concrete:
a) Without finish 100 100 100 — — 75 90 90 100 140 150
b) With 13 mm cement/sand or gypsum/sand — — — — — 75 75 75 100 140 140
¢) With 13 mm lightweight aggregate — — — — — 63 63 63 75 90 100
gypsum plaster
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