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AMENDMENT NO. 1 DECEMBER 2006
TO
IS 875 (PART 2) : 1987 CODE OF PRACTICE FOR
DESIGN LOADS (OTHER THAN EARTHQUAKE)
FOR BUILDINGS AND STRUCTURES

PART 2 IMPOSED LOADS
( Second Revision )
(Page 17, Appendix A, clause A-1, line 5) — Delete the word ‘design’.
(Page 17, Appendix A, clause A-1, last sentence) — Delete.
(Page 17, Appendix A, clause A-1.1, line 2) — Insert ‘imposed’ before ‘floor’.
(Page 17, Appendix A, clause A-1.1) — Insert the following at the end:

“The discounted loading shown is only indicative of the principle. The actual
design load for the column must be based on analysis.’

(Page 18, Fig. 1) — Substitute the following for the second heading:
‘Imposed Floor
Load on Columns at
Different Floors, kN’
(Page 18, Fig. 1) — Substitute the following for the third heading;

‘Discounted Imposed Loading
on Columns, kN’

(CED 37)
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Indian Standard

CODE OF PRACTICE FOR
DESIGN LOADS {@TH??% THAN EARTHQUAKE)
FOR BUILDINGS AND STRUCTURES

PART 2 IMPOSED LOADS

(Second Revision)

¢. FOREWORD

©.3.1 Wiih the incressed ad@phm of the Code,

.1 This Indian %anﬂdm { Part 2) ( Second

w2 %WE}«@L of comiments were recelved on the pro-
;i‘

A

e

Revision ) was adopted by the Burean’ mﬁ‘ Ind
jards on 31 Az&gm‘f 1287, after the m
)

LG
193

W %ﬂ@ns on live load values adopted for different
occupancies, smukm@ms?y live Joad surveys
@V@ been carried out in ﬁmwﬂca and Canads to
arrive at realistic live loads based on actwal thﬁ»

53@5 A building bas to perform many functions mmg&@ﬁ Cff loading { maovable and amﬂtmva@!
satisfactorily. ﬁm@mggq ﬁ%g fenctions ave the 0 different occupancies, Keeping this in view
ulility of the building for the iptended use @nd other developments in the field of wind
7 engineering, the Sectional Commitiee responsible

and occupancy, sivuctural safety, fire safety; >
and mmmmg with hygienic, sanitation, veati. (OF the preparation of the Code has decided to

lation ,@w? y light siandards. The design of Prépare ithe second revision of IS: 875 in the
the build mf’* dependent upon the minimum

" the Structural Safe ty Seciional Com
en approved by the Building Dis

e

L

tollowing five parts -
requirements pzr»wmbw for each of the above ?aﬁz Dead loads
functions. The m ‘mgzmm@%im;m?ms pertaining Part 2 Imposed loads
to the structural m@fwy of buildings are being Part 3 Wind loads
covered in this Code by way of laying down SR ThE AR f">
minirsune desige loads which have to be assumed Part 4 Snow loads

for dead Eamsg imposed. loads, snow loads m@ Part 5 Special loads and load combinations
other extern the  structurs would be

1)

Earthguake load is covered in a2 separale

PR INT FEe s ;-% & ‘j"n.g; gy ) : q o
“’%W@fﬁ @@f Mﬂgi‘g?%dez andard, namely IS : E%%mg%é’“’ which shounid
fo;adm«: N P9 be considered along with above loads,

will not afety of the o e e
‘éjyﬂgig ; g:q@ gm@aﬁm{@ 3&.& 2 k"“‘.z av@%l:@é:‘ E;E'é ;E @ s with imposed

y z’%w i mﬁm




¢) The reduction of imposed loads for
design of vertical supporting members
in mulii-storeyed  buildings has been
further increased from 49 to 50 percent.

dy Provision has been included for sign
posting of loads on floors in view of
the different Joadings specified for
different cccupancies and to avoid possi-
ble misuse in view of conversion of
occupancies.

e) The value of loads on parapets and
balustrades have been revised with its
effect taken both in the bhoriZontal and
vertical directions,

f} In the design of dwelling units planned
and executed in accordancs with
15 : 8888-1979%, an imposed load of 1'5
kN/m is allowed.

g} SI Units have been used in the Code.

0.3.3 The buildings and structural systems shali
provide such structural integrity that the hazards
associated with progressive collapse such as that
due to local failve caused by severe overloads or
abnormal lcads not specifically covered therein
are reduced to & level consistent with good
engineering practice.

0.3.4 Whenever buildings are designed for future
additions of floor at a later date, the number of
storeys for which columas/walls, foundations, ete,
have been structurally designed may  be posted in
a copspicuous place similar fo posting of door
capacities and both could be placed together.

0.4 The Sectional Commitiee responsible for the
preparation of this Code has taken into account

IS : 875 (Part 2 ) - 1987

the prevailing practices in regard to loading
standards followed in this country by the various
municipal authorities and has also taken note of
the developments in a number of countries abroad.
In the-preparation of this Code, the following
national standards have been examined :

2) BS 6399 : Part 1 : 1984 Design Loading for
Buildings Part I: Code of Practice for
Dead and Imposed Loads. British Stand-
ards Institution.

b) AS: {170, Part 1-1983 — SAA Loading
Code, Part I Dead and Live Loads.
Australian Standards Institution.

¢) NZS 4203-1976 New Zealand Standard
Genperal Structural Design and Design
Loading for Building. Standards Associa-
tion of New Zealand.

d) ANSI. A 58.1 — 1982 American Standard
Building Code Requirements for Minimum
Design  Loads in Buildings and Other
Structures.

e) National Building Code of Canada ( 1977)
Supplement No. 4. Canadian Structural
Design Manual.

fy DIN 1055 Sheet 3 — 1971 Design Loads
for Buildings -— Live Load { West German
Loading Standards ).

g) 18O 2103-1986 Loads due to use and
occupancy in residential and public build-
ings.

b) ISO 2633-1974 Determination of Impos-
ed Floor Loads in Production Buildings
and Warehouses. International Organiza-
tion for Standardization,

i, SCOPE

1.1 This standard ( Part 2) covers imposed loads*
( live loads ) to be assumed in the design of build-
ings. The imposed loads, specified herein, are
minimum loads which should be taken into con-
sideration for the purpose of structural safety of
buildings.

1.2 This Code does not cover detailed provisions
for loads incidental to construction and special
cases of vibration, such as moving machinery,
heavy acceleration from cranes, boists and the
like. Such loads shall be dealt with individually
in each case.

2. TERMINOCLOGY

2.8 For the purpose of this Code, the following
definitions shall apply.

*The word ‘impossd load® is used through out instead
of “live load® which is syponymous.

2.1 Imposed Load — The load assumed to be
produced by the intended use or occupancy of a
building, including the weight of movable parti-
tions, distributed, concentrated loads, load due
to impact and vibration, and dust load but ex-
cluding wind, seismic, snow and other loads due
to temperature changes, creep, shrinkage, differ-
ential settiement, etc.

2.2 Occupancy or Use Group — The principal
occupancy for which a building or part of a build-
ing is used or intended to be used; for the pur-
pose of classification of a building according to
eccupancy, an occupancy shall be deemed to
include subsidiary occupancies which are contin-
gent upon it, The. occupancy classification is
given from 2.2.1 to 2.2.8.

2.2.1 Assembly Buildings -—— These shall include
any building or part of a building where groups
of people congregate or gather for amusement,
recreation, social, religious, patriotic, civil, travel
and similar purposes, for example, thestres,
motion picture houses, assembly halls, city halls,
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marriage halls, town halls, auditoria, exhibition
halls, museums, skating rinks, gymnasiums,
restaurants ( also used as assembly halls ), places
of worship, dance halls, club rooms, passenger
stations and terminals of air, surface and other
public transportation services, recreation piers
and stadia, etc.

2.2.2 Business Buildings — These shall include
any building or part of a building, which is used for
transaction of business ( other than that covered
by 2.2.6 ); for the keeping of accounts and records
for similar purposes; offices, banks, professional
establishments, court houses, and libraries shall
be classified in this group so far as principal func-
tion of these is transaction of public business
and the keeping of books and records.

2,2,2.1 Office buildings — The buildings
primarily to be used as an office or for office pur-
poses; ‘office purposes’ include the purpose of
administration, clerical work, handling money,
telephone and telegraph operating and operating
-computers, calculating machines; ‘clerical work’
includes writing, book-keeping, sorting papers,
typing, filing, duplicating, punching cards or
tapes, drawing of matter for publication and the
editorial preparation of matter for publication.

2.2.3 Educational Buildings -— These shall
include any building used for school, college or
day-care purposes involving assembly for instruc-
tion, education or recreation and which is not
covered by 2.2.1.

2.2.4 Industrial Buildings — These shall include
any building or a part of a building or structure in
which products or materials of various kinds and
properties are fabricated, assembled or processed
like assembly plants, power plants, refineries, gas
plants, mills, dairies, factories, workshops, etc.

2.2.5 Institutional Buildings— These shall inciude
any building or a part thereof, which isused for
purposes, such as medical or other treatment in
case of persons suffering from physical and mental
illness, disease or infirmity; care of infants, con-
valescents of aged persons and for penal or cor-
rectional detention in which the liberty of the
inmates is restricted. Institutional buildings
ordinarily provide sleeping accommodation for
the occupants. It includes hospitals, sanitoria,
custodial institutions or penal institutions liks
jails, prisons and reformatories.

2.2.6 Mercantile Buildings — These shall include
any building or a part of a building which is used
as shops, stores, market for display and sale of
merchandise cither wholesale or retail. Office,
storage and service facilities incidental to the sale
of merchandise and located in the same building
shall be include.. under this. group.

' 2.2,7 Residential Buildings — These shall include
any building in which sleeping accommeodation is

provided for normal residential purposes with or
without cooking or dining or both facilities
{ except buildings under 2.2.5). It includes one
or multi-family dwellings, apartment houses.
( flats ), lodging or rooming houses, restaurants,
hostels, dormitories and residential hotels.

2.2.7.1 Dwellings — These shall include any
building or part occupied by members of single/
multi-family units with independent cocking
facilities. These shall also include apartment
houses ( flats ).

2.2.8 Storage Buildings — These shall include
any building or part of a buildiag used primarily
for the storage or sheltering of goods, wares or
merchandize, like warehouses, cold storages,
freight depots, transity sheds, store houses, gara-
ges, hangers, truck terminals. grain elevators,
barns and stables.

3. IMPOSED LOADS ON FLOORS DUE TO
USE AND OCCUPANCY

3.1 Imposed Loads — The imposed loads to be
assumed in the design of buildings shall be the
greatest loads that probably will be produced by
the intended use or occupancy, but shall not be
less than the equivalent minimum loads specified
%)n 'gable 1 subject to any reductions permitted
y 3.2.

Floors shall be investigited for both the
uniformly distributed load ( UDL ) and the cor-
responding concentrated load specified in Tabie 1
and designed for the most adverse effects but
they shall not be considered to act simultaneously.
The concentrated loads specified in Table 1 may
be assumed to act over an area of 0°'3 X 0°3 m.
However, the concentrated loads need not
be considered where the floors are capable of
effective lateral distribution of this load.

All other structural elements shall be investi-
gated for the effects of uniformly distributed i0ads
on the floors specified in Table 1.

Note 1 — Where in Table 1, no values are given for
mnﬁqntmted load, it may be assumed that the tabula-
ted distributed load is adequate for design purposes.

Note 2 — The loads specified in Table ] are equiva-
lent uniformly distrituted loads on the plan area and
rrovide for normal effect of impact and acceleration.
ihey do not take into consideration special concentra-
ted loads and other loads.

Nore 3 — Where the use of an area or floor is not
provided in Table I, the imposed lcad due to the use
and occupancy of such an area shall be determined
from the analysis of loads resulting from:

a) weight of the probable assembly of persons;

b) weight of the probable accumulation of equipment
and furnishing;

¢) weight of the probable storage materials; and-
4) impact factor, if eay.
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St
MNo.

(1)

TABLE 1 IMPOSED FLOOR LOADS FOR DIFFERENT OCCUPANCIES

{ Clauses 3.1, 3.1.1 ond 4.1.1 }

Occurancy CLASSIFICATION

(2

i} RESIDENTIAL BUILDINS

a) Dwelling houses:

1
2
3

All rooms and kitchiens

Toilet and bath rooms

Corridors, passages, staircases
including fire escapes and store
1O0ms

Balconies

b) Dwelling units planned and execut-
ed in accordance with IS : 8888-

1979* only:

1) Habitable rooms, kitchens,
toilet and bathrooms

2) Corridors, passages and stair-
cases including fire escapes

3) Balconies

¢) Hotels, hostels, boarding houses,

Jodging houses, dormitories,

residential clubs:

1) Living rooms, bed rooms and
dormitories

2) Kitchens and laundries

3) Billiards room and public loun-
ges

4) Store rooms

$) Diming rooms, cafeterias and
restaurants

6) Office rooms

7y Rooms for indoor games

8} Baths and toilets

9) Corridors, passages, staircases
including fire escapes, lobbies
—as per the floor serviced
{ excluding stores and the like )
but not less than

10) Balconies

d} Boiler rooms and plant rooms — to
be calculated but not less than

UNPORMLY
DISTRIBUTED
Loap (UDL )

(3}
kN/m®

20
20
30

3.0

15
15

30

20

30
30

50
49

25
30
20
30

Same a¢ rooms to which
they give access but with
a minimum of 40

30

CONCENTRATED
Loap

(4)
kN

18

45

1'5 per metre run concen-
trated at the outer edge

14
14

15 per metre run concens
trated at the outer edge

18

45
27

45
27
27
18

45

1°5 per metre run concen-
trated at the outer edge

67

{ Consinued }
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TABLE 1 IMPOSED FLOOR LOADS FOR DIFFERENT OCCUPANCIES — Contd

SuL OccuPANCY CLASSIFICATION
No.
(1) (2)

¢} Garages:

1) Garage floors ( including park-

2)

ing area and repair workshaps )
for passenger cars and vehicles
not exceeding 2'5 tonnes gross
weight, including access ways
and ramps — to be calculated
but not less than

Garage floors for vehicles not
exceeding 4'0 tonnes gross
weight ( including access ways
and ramps ) — to be calculated
but not less than

ii) EDUCATIONAL BUILDINGS

a)
b)

)
d)
€)
f)
:3)
h)
)

m}

n)

Class rooms and lecture rooms
( not used for assembly purposes )

Dining rooms,

cafeterias and

restaurants

Offices, lounges and staff rooms

Dormitories

Projection rooms

Kitchens
Toilets and bathrooms

Store rooms

Libraries and archives:

1

2

3)

Stack room/stack area

Reading rooms ({ without sepa-
rate storage )

Reading rooms ( with separate
storage

Boiler rooms and plant rooms ~— to
be calculated but not less than

Corridors,

passages, lobbies, stair-

cases including fire escapes — as per

the
ing

floor serviced ( without account-
for siorage and projection

rooms ) but not less than

Balconies

iii) INSTITUTIONAL BUILDINGS

a) Bed rooms, wards, dressing rooms,
dormitories and louvages

by Kitchens,
igries

iaundrics and labore-

UNIFORMLY
DISTRIBUTED
Loap ( UDL)

(3)
kN/m*

25

50

30

30

2'5

20

50

30

20

50

6°0 kN/m? for a minimum

height of 22 m + 20
kN/m?® per metre height
beyond 22 m

40

30
40

40

Same ags rooms to which
they give access but with
a minimum of 40

20

30

CONCENTRATED
Loap

(4)
kN

90

90

27
27
27
27
45

45

45

435
45
45

45

1'5 per metre run concen-
trated at the outer edge

18
45

{ Combinued }
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1)

iv)

v)

TABLE 1 IMPOSED FLOOR LOADS FOR DIFFERENT QCCUPANCIES — Contd

OCCcUPANCY CLASSIFICATION UNIPORMLY CONCENTRATED
DISTRIBUTED Loap
Loap ( UDL)
(2) (3) (4)
kN/m? kN
¢) Dining rooms, cafeterias and 30t 27
restaurants
d) Toilets and bathrooms 20 —_
e) X-ray rooms, operating rooms, 30 45
general storage areas — to be cal-
culated but not less than
f) Office rooms and OPD rooms 2'5 27
g) Corridors, passages, lobbies and 40 45
staircases including fire escapes —
as per the floor serviced but not less
tha‘n
h) Boiler rooms and plant rooms — to 50 4'5
be calculated but not less than
i} Balconies Same as the rooms to 1'5 per metre run concen-
: . which they give access but trated at the outer edge
with & minimum of 40
ASSEMBLY BUILDINGS
a) Assembly areas:
1) with fixed seats} 40 -
2) without fixed seats 50 36
b) Restaurants ( subject to assembly ), 40 45
museums and art galleries and
gymnasia
¢) Projection rooms 50 —
d) Stages 50 45
¢) Office rooms, kitchens and laundries 30 45
f) Dressing rooms 20 18
g) Lounges and billiards rooms 20 27
h) Toilets and bathrooms 2:G —_—
1) Corridors, passages, staircases 40 45
including fire escapes
k) Balconies Same as rooms to which 1'5 per metre run concen-
they give access but with trated at the outer edge
a minimum of 40
m) Boiler rooms and plant rooms 75 45
including weight of machinery
n) Corridors, passages subject to loads 50 45
greater than from crowds, such ag
wheeled vehicles, trolleys and the
like. Corridors, staircases and pas-
sages in grandstands
BUSINESS AND OFFICE BUILDINGS ( see also 3.1.2
a) Rooms for general usc with separate 23 27
storage .
b) Rooms without separaie storage 40 45
{ Continued )
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Si
No.

(1)

vi)

<)
d)

€)

8)
h)
»

k)
m)
n)
p)

Q)

TABLE 1 IMPOSED FLOOR LOADS FOR DIFFERENT OCCUPANCIES — Contd

OccurPaNCy CLASSIFICATION

(2)

Banking halls

Business computing machine rooms
( with fixed computers or simiiar
equipment }

Records/files store rooms and
storage space

Vaults and strong room — to be
calculated but not less than

Cafeterias and dining rooms
Kitchens

Cortridors, passages, lobbies and
staircases including fire escapes — as
per the floor serviced {excluding
stores ) but not Jess than

Bath and toilet rooms

Balconies
Stationary stores
Boiler rooms and plant reoms — to

be calculated but not less than

Libraries

MERCANTILE BUILDINGS

a)
b)

©)
4

€)
)
g)

)

b))

k)

Retail shops

Wholesale shops — to be calculated
but not less than

Office rooms

Dining rooms, restaurants and cafe-
terias

Toilets
Kitchens and laundries

Boiler rocoms and plant rooms —
to be calculated but not less than

Corgridors,  passages,  staircases
including fire escapes and lobbies

Corridors, passages, staircases sub-
ject to loads greater than from
crowds, such as wheeled vehicles,
trolleys and the like

Balconies

UNIFORMLY
DISTRIBUTED
Loap (UDL)

(3)
kN/m®
30
35

50
50
30t

3-0
40

20

Same as rooms to which
they give access but with
a minimum of 40

40 for each metre of
storage height
50
see SI No. (ii)
40
60
25

307

26
30
50

40

30

Same as rooms to which

they give access but with.

& minimum of 4'0

CONCENTRATED
Loap

(4)

kNe
27
45
45
45

27
27
45

1-5 per metre run concen-
trated at the outer edge

90

6.7

36
45

27
2.7

45
67

45

45

1§ per metre run concen«
trated at the outer edge

{ Conpinued }
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St
No.

(1)

TABLE 1 IMPOSED FLOOR LOADS FOR DIFFERENT OCCUPANCIES — Contd

OccupaNcY CLASSIFICATION

(2)

vii) INDUSTRIAL BUILDINGS

a)

b)

<)

d)
€)

g)
h)

Work areas without machinery/
equipment

Work areas with machinery/equip-
ment§

1) Light duty 1 Tobecalcula-
2) Medium duty } ted but not
3) Heavy duty J lessthan

Boiler rooms and plant rooms — to
be calculated but not less than

Cafeterias and dining rooms

Corridors, passages and staircases
including fire escapes

Corridors, passages, staircases sub-
ject to machine loads, wheeled
vehicles — to be calculated but not
less than

Kitchens
Toilets and bathrooms

viii) STORAGE BUILDINGS ||

a)

b)

)

d)

e)

Storage rooms ( other than cold-

storage ) warehouses — to be calcu-
lated based on the bulk density of
materials stored but not less than

Cold storage — to be calculated
but not less than

Corridors, passages and staircases
including fire escapes — as per the
fioor serviced but not less than

Corridors, passages subject td ioads
greater than from crowds, such as
l»yl!\ecled vehicles, trolleys and the
ike

Boiler rooms and plant rooms

UNIFORMLY
DISTRIBUTED
Loap ( UDL)

(3)
kN/m®

25

S ©6d

30t
40

50

30
20

2'4 kN/m® per each

metre of storage height

with a minimum of
75 kKN/m?

50 kN/m® per each
metre of storage height
with a minimum of
15 kN/m?®

40

50

75

*Guide for requirements of low income housing. .
t+Where unrestricted assembly of persons is anticipated, the value of UDL should be increased to 4:0 kN/m?®.
$With fixed seats’ implies that the removal of the seating and the use of the space for other purposes is

improbable.

The maximum likely load in this case is, therefore, closely controlled.

CONCENTRATED
Loap

(4)
kN

45

Q aan
~3 Ath

45

45

45

70

90

45

45

45

§The loading in industrial buildings ( workshops and factories ) varies considerably and so three loadings
under the terms ‘light’, ‘medium’ and ‘heavy* are introduced in order to allow for more economical designs but
the terms have no special meaning in themselves other than the imposed load for which the relevant floor is design-
ed. It is, however, important particularly in the case of heavy weight loads, to assess the actual loads to ensure
that they are not in excess of 10 kN/m?; in case where they are in excess, the design shall be based on the actual

fpadings

For various mechanical handling equipment which are used to transport goods, as in warchouses, workshops,
store roon;?h'l et?i's the actusl load coming from the use of such equipment shall be ascertained and design should
cater 10 8 oads,

11
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Note 4 — While selecting a particular loading, the
possible change in use or occupancy of the building
should be kept in view. Designers should not neces-
sarily select in every case thelower loading appropriate
to the first occupancy. In doing this, they might intro~
duce considerable restrictions in the use of the build-
ing at a later date and thereby reduce its utility.

Nore 5 — The Joads specified herein which are
based on estimations, may be considered as the
characteristic loads for the purpose of limit state
method of design till such time statistical data are
established based on load surveys to be conducted in
the country. .

Note 6 — When an existing building is altered by
an extension in height or area, all existing $tructural
parts affected by the addition shall be strengthened,
where necessary, and all new structural parts shall be
designed to meet the requirements for buiiding there-
after erected.

Note 7 — The loads specified in the Code does not
include loads incidental to eonstruction. Therefore,
close supervision during construction is essential to
ensure that overloading of the building due to loads
by way of stacking of building materials or use of
equipment ( for example, cranes and trucks ) during
construction or loads which may be induced by fioor to
floor propping in multi-storeyed construction, does not
occur. However, if construction loads were of short
duration, permissible increase in stresses in the case of
working stress method or permissible decrease in load
factors in limit state method, as applicable to relevant
design codes, may be allowed for.

Note 8 — The loads in Table 1 are grouped together
as applicable to buildings having separate principal
occupancy or use. For a building with multiple occu-
pancies, the loads appropriate to the sccupancy with
comparable use shall be chosen from other occupancies.

Note 9 — Regarding loading on machine rooms
including storage space used for repairing lift
machines, designers should go by the recommendations
of 1ift manufacturers for the present. Regarding the
loading Xlue to false ceiliog the game should be Con-
sidered as an imposed load oo the roof/floor to whick
it is fixed.

3.1.1 Load Application — The uniformly distri-

buted loads specified in Table | shall be applied
as static loads over the entire floor area under
consideration or a portion of the floor area which-
ever arrangement produces critical effects on the
structural clements as provided in respéctive
design codes.

In the design of floors, the concentrated loads
are considered to be applied in the positions which
produce the maximum stresses and where deflec-
tion is the main criterion, ip the positions which
produce the maximum deficctions. Concentrated
load, when used for the calculation of bending and
shear are assumed to act at 2 point. When used
for the calculation of local effects, such as crush-
ing or punching, they are assumed fo act over an
actual area of application of 0°3 x 0°3 m.

3.1.2 Leads Due to Light Partitions — In office
and other buildings where actual loads due to
light partitions cannot be assessed at the time of
planning, the floors and the supporting structural
members shall be designed to carry, in addition to
other loads, a uniformly distributed load per
square metre of not less than 33} percent of

weight per metre run of finished partitions,
subject to a minimum of 1 kN/m?, provided total
weight of partition walls per square metre of the
wall arca does not exceed 1'S kN/m? and the
tdloéai ngeight per metre length is not greater than

3.2 Reduction in Imposed Loads on Floors

3.2.1 For Floor Supporting Structural Members —
Except as provided for in 3.2.1.1, the following
reductions in assumed total imposed loads on
floors may be made in designing columns, load
bearing walls, piers, their supports and founda-
tions.

Number of Floors { Includ- Reduction in Total
ing the Roof ) to be Carried Distributed Imposed

by Member under Load on all Floors to
Cesnsideration be Carried by the
Member under
Consideration

{ Percent )

| 0
2 10
3 20
4 30
5to 10 40
Over 10 50

3.2.1.1 No reduction shall be made for any
plant or machinery which is specifically allowed
for, or in buildings for storage purposes, ware-
houses and garages. However, for other buildings
where the floor is designed for an imposed floor
ioad of 5:0 kIN/m? or more, the reductions shown
in 3.2.1 may be taken, provided that the loading

-assumed is not less than it would have been if all

o

the floors had been designed for 50 kN/m? with
no reductions:

NoTte — In case if the reduced Ioad in the lower
floor is lesser than the reduced load in the upper floor,
then the reduced load of the upper floor will be
adopted.

3.2.1.2 An example is piven in Appendix A
illustrating the reduction of imposed loads in a
multi-storeyed building in the design of column
members.

3.2.2 For Beams in Each Floor Level — Where
a single span of beam, girder or truss supports
not less than 50 m? of floor at one general fevel,
the imposed floor load may be reduced in the
design of the beams, girders or trusses by 5 per-
cent for each 50 m? area supported subject to 3
maximutn reduction of 25 percent. However, no
reduction shall be made in any of the following
types of loads:

a) Any superimposed moving load,



b) Any actual load due to wmachinery or
similar concentrated loads,

) The addit

itional Joad in respect of partition
walls, and

é} Any impact or vibration,

¢ Nm“* — The above reduction does not apply o

beams, girders or trusses supporting roof loads,

3.3 Posting of Floor Capacities — Where a floor
or part of a floor of a building has been designed
to sustain a wéf@mﬂy distributed load exceeding
30 kN/m® and in assembly, business, mercantile,
indusizial or storage iimsidlgaé,s a permanent notics
in the form as shown in the label, indicating
the actual uniformly distributed and/or concentral-
ed Joadings for which the floor has been structu-
rafly desigoed shall be posted in a conspicuous
place in a position adjacent to such floor or oo
such part of a foor.

DESIGNED IMPOSED FLOOR LOADING f
|
|

DISTRIBUTED. .. LEN/m? |
CONCENTRATED ......kN é
§

Lapsl Inpicating DEsioNzn Imposen FLoon
LoADING

MNoxe | — The lettering of such wnotice shall be
ombossed or cast sui mbw on o tablet whose least
dérmmim‘a shall be not less than°25 m and located not
less than 1°5 mabove floor level with lettering of a
miniraum size of 25 min,

2@ muw ueﬁ z‘és: gwc»tism m the %mﬂ m@ mm@
sould algo be indicated in the label above,

4, IMPOSED LOADS QN ROOGES

1o use or mcumamv N
: geometry of the types of ¢
s given in Table 2.
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where it is ensured that the roof coverings would
rot be transversed without suitable aids. Is any
case, the roof coverings shall be capable of carry-
ing the loads in accordance with 4,1, 4.3, 4.4 and
snow load/wind load.

4.3 Leads Dus to Rain — On surfaces whose pesi-
tioning, shape and deainage systems are such as to
make accumulation of raie water possible, loads
due to such accumuiation of water and the impos-
ed loads for the roof as given in Table 2 chall be
considered separately and the more critical of the
two shall be adopted in the design,

4.4 Dust Load — In areas prone to seitiement
of dust on roofs { examople, steel plants, cement
pianis ), provision for dust load equivalent to
probable thickness of sccumuiation of dust may
be made.

4 S Loads on Members Supporting Reof Cover-
- Every member of the supporting
ucture which is directly supporting the roof

ﬁmgf’s} shall be designed to carry the more
fam following loads except as provided

[ =t
@5
b |

0

wmo gy g

B8
&aﬂ:
W a
y,Lh

a) The load transmitied to the members
from the roof covering(s) in accordanve
with 4.1, 4.3 and 4.4; and

b) An incidental concenirated Tnad of 0-90
kN concenirated over a lengih of [12Scm
placed at the most unfavourable positions
on the member,

Note — Where it iz ensured that the roufs would be
traversed only with the aid of planks and ladders cap-
able of dxmﬂbwmg the loads on them o tWo or more
supporting  members, the intensity of concentrated
load indicated in{b) may be reduced to 05 kN with
the approval of the Engineer-in-Charge,

4.5.1 In case of sloping roofls with slope greater
than 10°, mc,mbﬂa mpwm% the roof purlins,
such as trusses, beams, girders, etc, may be dﬂmgn
ned for two- ﬁ"ard@ of the imposed load on putlins

EWW@ SED &
¥ &%é&”‘?ﬁ% AND E Mﬂi’@?&%umw

HORIZONTAL LOADS ON

u wm?& ai Jd i&&;mimdw together
s which give them stmc«umi
ir“x‘;@ for ﬂw

3TV Ay o

'-«u.mmunu 10"{"&

rees EN‘”%‘; at b nérm m‘ ccpangiewci Thwe
ds si‘h be considered to act vertically also but
3 taneously vmb. the horizontal forces.
alues give Table 3 are minimum values
ﬁyigia; ioadings are availa Héy

@515t 4 horizontal
&M per linear metre

H

S

£
;é/
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along the line of seats and 0-15 kN per linear
metre perpendicular to the line of the seats.
These loadings need not be applied simultaneously,
Platforms without seats shall be designed to resist
a minimum horizontal force of 025 kN/m® of
plan area.

6. LOADING EFFECTS DUE TO IMPACT
AND VIBRATION

6.0 The crane loads to be considered under impos-
ed loads shall include the vertical loads, eccentri-
city effects induced by vertical loads, impact

factors, lateral and longitudinal braking forces
acting across and along the crame rails
respectively.

6.1 Impact Allowance for Lifts, Hoists and Machi-
mery — The imposed loads specified in 3.1 shall be
assumed to include adeguate allowance for ordi-
nary impact conditions. However, for structures
carrying loads which induce impact or vibration,
as far as possible, calculations shall be made for
increase in the imposed load, due to impact or
vibration. In the absence of sufficient data for

TABLE 2 IMPOSED LOADS ON VARIOUS TYPES OF ROOFS
{ Clause 4.1)

UntrorMLY DISTRIBUTED
IvrosEp Loap MEASURED

Manaon IMposED LoAD
MEASURED ON PLAN

ON PranN AREA

St Tyre or Roor
Mo.
{1 & {3

i} Flat, sioping or curved roof
with slopes up to and includ-

ing 10 degrees
a) Access provided 1°5 EN/m?
b} Access npot provided 073 AN/m®

except for maintenance

i) Sloping roof withslope greater
than 10 degrees

For roof membrane sheets or pur-
Hins-Q'75 kN/m® less 002 kN/m®

1S

375 kN wniformly distributed
over any span cof one metre
width of the roof slab and 9 kN
uniformly distributed over the
spalx!n of any beam or truss or
wall

59 kN eniformly distributed
over any.span of one metre
width of the rcof slab and 45
kN uniformly distributed over
the span of any beam or truss
or wall

Subject to & minimum of

04 kN/m®

for every degree increase in slope
over 10 degrees

iify Curved recf with siope of line
obtained by joining spting- W
ing point to the crown with == fiff
the horizontsl, grester than

10 degrees point

(D75 — G52 4* ) kN/m®
here

Subject to a minimum of

04 kN/m®

» == the height of the highest

of the structure

measured from itz spring-
ing; and

§ = chord width of the roof
if ‘singly curved and
shorter of the two sides
if doubly curved

Aliernatively,

where  structural

Norte 1 - The loads given above do not include loads due to snow, rain, dust collection, etc.

analysis can be carried out for
curved roofs of all slopesina
simple manner applving the laws
of statistics, the carved roof shall
be divided into minimum: § egual
segments and for each segment
imposed load shall be calculated
appropriate to the slope of the
chord of each segment as given in
{i)and{ii)above

The roof shall

be designed for imposed loads given above or for snow/rain load, whichever is greater.

Note 2 — For special types of roofs with highly permeable and absorbent material, the contingency of roof
material increasing in weight due to absorption of moisture shail be provided for,

14
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TABLE 3 HORIZONTAL LOADS ON PARAPETS, PARAPET WALLS AND BALUSTRADES
{ Cluuse 5.1)

St Usags AREA IvteEngity or HorizoNTAL
No. Loap, kN/m Run
(1 {2 &)
i) Light access stairs gangways and the like not o285
more than 600 mm wide
i) Light access stairs, gengways and the 935
iike,‘ma:e than 800 mm wide; stairways,
fandings, balconies and parag-:z walls
{ private and part of dwellings )
iii) All other stairways, landings and balco- 75
nies, and all parapets zad handrails to
roofs except those subject to overcrow-
ding covered under { iv }
iv} Parapets and balustrades in place of 2:25

assembly,

such as theatres,

cinemas,

churches, schools, places of entertain-
ment, sports, buildings likely to be over

crowded

Motz — In the case of guard parapets on a floor of mulii-storeyed car park or crash barriers provided in
certain buildings for fire escape, the value of imposed horizontal foad ( together with impact load ) may be

determined.

such calculation, the increase in the imposed loads
shali be as follows:

Structures Impact
Allowance
Min
For frames supporting lifts . 100 percen
and hoists
For foundations, footings 40 percent
and piers supporting lifts
and hoisting apparatus
For supporting structures 20 percent
and foundations for light
machinery, shaft or motor
units
For supporting structures 50 percent

and foundatiops for reci-
procating machinery of
power units

6.2 Concentrated Imposed Loads with Impact axd
Vibration — Concentrated imposed loads with
impact and vibration which may be due to instal-
led machinery shall be considered and provided
for in the design. The impact factor shzll not be
less than 20 percent which is the amouut allow-
able for light machinery.

6.2.1 Provision shall aiso be made for carrying
any concenirated equipment loads while the
equipment is being installed or moved for servic-
ing and repairing,

6.3 Impact Allowsnces for Crane Girders — For
crane ganiry girders and zupporting columns, the
following allowances shall be deemed to cover al
forces set up by vibration, shock from slipping or
slings, kinetic action of acceleration, and retarda-
tion and impact of wheel loads :

Type of Load

a) Vertical loads for electric overhead cranes

b) Vertical loads for hand operated cranes

Additional Load

25 percent of maximum static loads for
crane girders for all classes of cranes

25 percent for columns supporting Cl
Il and Class IV cranes pporting Llass

10 percent for columns supporting Class I
and Class II cranes

No additional load for design of foupda-
tions

10 percent of maximum wheel loads for
crane girders only

(Corziinued)
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¢} Horizontal forces transverse to rails:

1) For electric overhead cranes with
trolley having rigid mast for suspen-
sion of lifted weight ( such as soaker
crane, stripper crane, etc )

2) For all other clectric overhead cranes
and hand operated cranes

d) Horizontal traction forces along the
rails for overhead cranes, either electri-
cally operated or hand operated

—10 percent of weight of crab and the
weight lifted by the cranes, acting on any
one crane frack rail, acting in cither direc-
tion and egually distribuied amongst all
the wheels on one side of rail track

For frame analysis this force shall be
applied on one side of the frame at a time
in either direction.

-8 percent of weight of crab and the weight
lifted by the cranes, acting on anyone
crane track rail, acting in either direction
and equally distributed amongst the
wheels on one side of rail track

For the frame analysis, this force shalf be
applicd on ove side of the frame at g time
in either direction

-3 percent of all static wheel loads

Forces specified in (¢} and (d ) shall be
considered as acting at the rail level and being
appropriately {ransmitted to the upperﬁmg 8y&-
tem. Gaptry girders and thelr wvertical supports
shail be designed on the assumption that cither of
the horizontal forces iu { ¢ ) and ( d ) may act at
the same time as the vertical load.

More—See IS : §07-1976% {or classification { Cla ﬁm%@s
I to 4 ) of cranes.

6.3.1 Overloading Faciors in Crane Supporting
Structures — For all Jadle oranzs and charging
crandés, where there is possibility of overloading
from production considerations, an overloadiog
factor of 10 g:em'«::m% of the maximun wheel load-
ing shall be taken.

&.4 Cenne Load e ;ziuaﬁm’:@
&' any speciiic in ications, &gdm
hall be as indie z\zmi in the following subecl

@«
;J.&

6.4.1 Vertical Loads
noone orans is o o
@ than one crane io

for more
load combinations sh

ﬁemrﬁm 2
gded crames as

ereciion
s and hoists

*Code of practiee for design, man
and testing { structura! portion ¥ o
e(‘ vat pevigion 3.

DL

accommodated on the span but without
taking into account overloading according
10 6.3( a ) to give the maximum cflect,

6.4.% Lateral Swge — For design of columps
and foundations, supporting crane girders, the
following crane combinations shall be considered:

a) For single-bay frames — Effect of one
crane in the E@av gwmg,w worst effect
shall be considered for calculation of s surge
foree, and

b

Effect of twa

Fomwlti-bay frames -
cranes working one each in any of twe
@&yc in the cross-section {0 give the worst
effect shall be comsidered for caleulation
of surge force.,

LOADS

Lond - Dead load fnchu
;}f all perst u*@:‘émmmxmﬁ of

ing walls, partitions, columus, fox
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and fixed permanent eguipment and Hitings that
are an integral part of the structure. Unit weight
of building materials shall be in sccordance with
IS : 875 ( Part } )-1988.

7.2 Wind Load -~ The wind load on bulldings/
structures shall be in accordance with IS: 875
( Part 3 )-1988.

7.3 Seismic Load — Seismic load on buil :imgsf
structures  shall be in  accordamce  with

ES:B75¢{ Part 2 ) - 1987

IS : 1893-1984%,

7.4 Smow Load — Snow loading oa buildings
shall be in accordance with IS © 875 ( Part 4 )-1988.

o

7.5 5}@@@&&5 Logds 2nd Load Combinaticns —
Sss cial loads and load combinations shall be im
accerdance with IS : 875 ( Part § )-1988,

*Criteria for sarthguake resistant design of  siructures
{ fourth vevision ).

APPENDIX A
{ Clause 3.2.1.2)

ILLUSTRATIVE EXAMPLE SHOWING REDUCTION OF UNIFORMLY DISTRIBUTED

IMPOSED FLOOR LOADS IN MULTI-STOREYED BUILDINGS

FOR DESIGN

OF COLUMNS

A-1. The total imposed loads from different floor
levels { including the roof ) coming on the central
column of a multi-storeyed building { with mixed
occupancy } is shown in Fig. 1. Calculate the
reduced imposed load for the design of column
members at different floor levels asgivenin 3.2.1.

7

Floor loads do not exceed 5-0 kN/m?.

A-1.1 Applving reduction coefficients in zccof-
dance with 3.2.1, total reduced floor loads on the
column at different levels is indicated along with
Fig. 1.
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Floor Actuel Floor
No. from Load Coming on
Top Inciuding Columns at Difierent
Roof Floors, kM
1 Rl
(“\(7 ROO{, Loads for which Columns are to be
< - Designed, kN
14 3
2 40 *mm—-\\:? N & | 30
N ) ,
3 5 (30 +40)(1—01)=63
3 m e W.Wq“mm%
= 2 {30+ 404 50)(1 —02) =96
4 50 g
TN AR Y
L. )
A? %“ {30 +40 +50 +350)(1—03) =112
E QG ¥ u\ . R R T N
&, i o
<& =
{ 1 {30+40 + 30 +50 +40)(1—04) =
6 45 & 126
7 50 (30?5?01'—50~é—50+40+45)(i~~0'4)
{30440 4+ 50 + 50 + 40 + 45 4 50)
8 50 (1 —04)=183
(30 + 40 + 50 + 50 + 40 + 45 + 50 + 50)
9 40 (1 —04)=213
(30 -+ 40 + 50 + 50 + 40 + 45 + 50 + 50
10 40 + 40)(1—04) =237
( 30 4 40 + 50 + 0 40+45+50+50
11 40 + 40 +40) (1 —04) =261
{30 + 40+ 50 + 50 + 40 + 45 + 50 + SO
+40+40+40)( —05)=2375<
12 55 261 .
*. adopt 261 for design
1
(30 + 40 + 50 + 50 + 40 + 45 + 50 + 5¢
13 55 + 40 + 40 +40 +55) (1—05) =265
(30 + 40 + 50 + 50 + 40 + 45 -+ 50 -+ 50
+ 40 + 40 + 40 + 55+ 55) (1 0 5)
14 70 = 2925
(30 + 40+ 50 + SO+ 40 + 45 + 50 + 50
+ 40 + 40 + 40 + 55 + 55 + 70)
15 80 (1-—05)=13275
(30 4 40 + 50 + 50 + 40 + 45 + 50 + 50
+ 40 4- 40 + 40 + 55 4 55+ 70 + 80)
(1—05)=13675

NANNANRAARNN
Fic. 1
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