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AMENDMENT NO. 1 MAY 1984
TO

15:6403-1981 CODE OF PRACTICE FOR DETERMINATION
OF BEARING CAPACITY OF SHALLOW FOUNDATIONS

(Fizest Re1Jision)

!J1er.1l 1.2."!.

(Pag_ 10. o'ZtnuJ. $.2.2, Zast aent4ma.)
Sub8titute the following tor the exi8ting .entence:

'In computing the value t any indlvidual .,.lue more
than 50 pereent ot the average calculated .hall be
neglected and average re-calculated (the n.l.uee tor
all loose se.... shall however be included).'

(PagB 13. clause S. 3. 3) :

.) Lins 3 - Substitute 'around' fop 'usually'

b) Lins B .. Add the vorde 'vith the ".Ul'Ptlon
of c111Ddr leal failure aurtace' after
'obtained'

(PagB 11. Pig. I) - Substitute 'C2!C 1 ' tor 'c1!c2 ' ,

(Page 14. Pig. 4. «q>tion) - Subatltute the
tollov1nS tor the exi.tins caption:

·~crea.lng Cob••ioD with Depth in Ca•• ot Dealceated
'Cobe.l~ Soil t

(pczg. 14, Tabt" 4 and aZa~. s, I. 3) - Sub.tltute

'Ie A .' ftnt '8 ).. B'
qd q4

1 



(Page lS, "Zawle 6.1.1, ti,.. ,) - Add the words
'from standard penetration resistance' after 'pressure'.

(Page 1$, "tause 6.1.1) - Add the tollowing
sentence in the end:

''Ibis sate bearing pre.sure can also be calculated
baaed on plate load test (see 15:1888-1982 ).'

(Page 1$, foot-note with ,t, nark) - Add the
words ·ot settlement' atter 'calculatioa'.

(Page 1$, foot-note) - Add the tollowing additional
toot-note:

,IMethod ot load teat on 8011. (se"ond Nvision)·.

2
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IS 64003: 1981

Indian Standard
CODE OF PRACTICE FOR

DETERMINATION OF BREAKING CAPACITY
OF SHALLOW FOUNDATIONS

( First Revision )

o. F'OREWORD

0.1 This Indian Standard ( First R.evision ) was adopted by the Indian
Standard. Institution on 30 January 1981, after the draft finalized by the
Foundation Engineering Sectional Committee had been approved by the
Civil Engineering Divilion Council.

0.2 The bearing capacity of foundations is needed for dimensioning the
foundation for any structure, Several methods are available for the
determination of bearing capacity of shallow foundations and this
Itandard give. lome of the methods which are commonly used for the
purpose. ComparisoD of the resultl sbowl that when each of the various
methods is applied to different problema no one method consistently gives
higher or lower values of allowable bearing pressure. The designer must
therefore regard the methods al aids to design which cannot replace tbe
critical role of engineering judgement.

0.2.1 Tbilltandard was first published in 1971. The principal modi­
ficatioDs made in this revision are: (a) keeping itl terminology in line with
that of other related Indian Standards, (b) giving' generalized equations
for calculation of ultimate bearing capacity, (c) including cone penetra­
tion method. and (d) deleting adjultmeDt for fine land and lilt.

0.3 For the purpose of deciding whethtr a particular requirement of
this standard is complied with, the final value, observed or calculated,
expressing the result of a test or analysil, shall be rounded off in
accordance with IS: 2-1960*. The number of significant places retained
in the rounded off value should be the lame as that of the lpecified value
in this standard.

-aula tor rowadiDI otr numerical glu. ( ",iII4).

s 



IS M03: 1981

1. SCOPE

1.1 This standard covers the procedure (or determining the ultimate
bt'aring capacity and allowable bearing pressure of shallow foundation.
based on shear and allowable settlement criteria.

2. TERMINOLOGY

2.0 For the purpose of thi, standard, the following definition. shall
apply.

2.1 Term. Rel.tID. to BeariDI Capacity

2.1.1 N" Loading Int'tlSity- The net loading intensity on the foundation
is the gross inu-nsity of loading minus the weight of displaced soil above
the foundation bale.

2.1.2 Ultima', Blarin, C./Jaeity - The intensity of loading at the base
or the foundation which would cause shear failure of the soil support.

2.1.3 SG!, Btari", Capacity - Maximum int~n.ity of loading that the
foundation will lafely carry without the rilk of shear failure of soil
irrespective of any settlement that may occur.

2.1.4 Sofe Bearing P"SJUT' or N,t Soil Prlssu" for Spleifitd S"tlnn'''' .....
The illtensity of loading that will cause a permissible settlement or speci­
fied settlemen t of the structure.

2.1.5 Allowabl, SIdring Cdpaei" - The net intensity of loading which
the foundation will carry without undergoing lettlement in excess or the
permissible value for the structure under consideration but not exceeding
net lafe bearing capacity.

2.2 G••eral Term_

2.2.1 D'rui'.11radl. (1lI1,,'irI, D'lISi,,) - The ratio of the difference
batween the void ratinl of cohelionless loil in the loosest state and any
given atate to the difference between ita void ratio. at the loosest and
denlest atatel.

2.2.2 q,eti", Sure""'" ", ,AI BtU' Url" ofFourultJlion - The intensity
of vertical pressure at the base level of foundation, computed •••uming
total unit weight (or the portion of soil above the water table and IUb­
merged unit weight for the portion below the water table.

2.2.' Fo~i"g - A structure constructed in brickwork. masonry or
concrete under the base of a wall or column for the purpose or distribut­
ing the load over a larger area.

2.2.t FourultJtiD" - That part of a structure which i. in direct contact
with soil and transmits loads into it.

4 



IS 64.03 : 1981

2.2.5 Sh.UOUJ FOflfltlllli,,, - A foundation whole width is greater than
ita depth. The Ihearinl resistance of the soil in the sides of the found­
ation it generally neglected.

S. SYMBOLS

1.1 For the purpose oftbil code and unless otherwise defined in the text,
the followiDlletter symbols Ihall have the meaning indicated against
each:

A - Area of footing in cm'
A' - Effective area of footing in em-
B - Width of strip footing, width of footing, lid.

of square footing, diameter of circular foot­
iDg in em

B' .. EfF~ctive width of footing in em
6 - Half 'of B
e - Cohesion in kgf/em'
'I - Undrained cohesion of the top layer in

kIf/em'I. -Undrained cohesion of the lower clay layer
in kgf/em'

D, - Depth of foundation in em
D.. - Depth to water table in em

d - Depth of top clay layer with undrained
cohesion II

tie, dq• dy - Depth (actor.
, .. Eccentricity of loading in cm

I. - Eccentricity or loading along the width in
cm

II, - Eccentricity of loading aloDg the l~ngth in
cm

H - Horizontal component of loading in kgf
ie, iq, iy - Inclination facton

Kd - Depth factor (varies linearly from 1 for
depth Dr - 0 to 1-33 for depth Dr - B)

L - ~nlth of footing in em
L' - Effective length of (ootiDI iD em
N - Corrected standard penetration valu.

N., K't NG. N'G. Ny, N'y - Bearinl capacity (actor.

5
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N", - tan' ( ,,/4 + ~/2 )
9 - Effective lurcharge at the bale level of

foundation in kgf/cm'
fa - Net soil pressure for a specified ••ttlement

of 25 mm in kgf/cml

go == Static cone penetration resistance in kafl
em'

fd - Net ultimate bearing capacity based on
general shear failure in kgf/em l

f'd - Net ultimate bearing capacity baled on
local shear failure in kgf/cml

R - aelative density of soil
W' - Correction (actor for location of water

table
I., Sq, IY 1::1 Shape factora

ex - Inclination of the load to the vertical in
degrees

~ -=- Angle of sbearing resistance of soil in
degrees

y .. Bulk unit weight of foundation soil kgf/em'

4. GENBRAL

~.1 Sufficient number of undisturbed samples, about 40 to 100 mm in
diameter or more or block sample. should be obtained, where pouible.
These samples are for the determination or field density of soil and
conducting tests for determining the relevant shear and consolidation
parameter. of the soil. Teltl on loils should be conducted in accordance
with relevant parts of IS : 2720·.

4.2 Position and fluctuation of water table should be ascertained.
Reference may be made to IS: 1892..1979t and IS: 21S2·1972~ (or
guidance regarding investigations and collection of data.

5. ULTIMATE NBT BB~RING CAPA.CITY

5.0 G••en! - Three types or failure of soil aupport beneath the
foundations have been recognized, depending upon the deformatioDa
aSlOciated with the load and the extent of development of failure lurface.

• Metbocl~ or teat for ,oill.
teode 01 practice 'or ,ub.urr.ce investi.ation. tor foundation. (fir" rQiri". ).
:Code or practice lor thin-walled tuoe .... lDpliDI01 IOUI ( ~'s' ,.isi.. ).

6

 



IS 64,03 : 1981

They are: a) general abe. railure, b) local ahear railure aDd c) punch­
iDgshear. The choice or which method of analysis i. belt suited in a
given lituation il difficult to make, because only limited teat data are
available on fulilized found.tionl to verify the reliability of the computed
b~aring capacity. However. luidelinelgiven in relevant clauses may be
used for guidance. Wherever possible bearing capacity calculatioDI
'hall be made on the buis of .hear Itrengtb parameters it and ~ obtained
from appropriate .hear telta [I" IS : 2720 ( Parta XI and XIII )*] or
from plate load telt relults.1 liven in IS : 1888.1981f or from Itatic
CODe peuetration resistance f. obtained from Itatic cone penetratioD teat
.a given in IS : 4968 ( Part III )-1976:.

5.0.1 EffIe' of Eeu,."ieifl
a) Si",I, Eeel",riei'.1 - If the load hal an eccentricity" with respect

tothe centroid of the foundation in only one direction, then the
dimension of the footing in the dlrectloa of eccentricity .hall b8
reduced by a length equal to 2 I. The modi6,d dimenlioD ahall
be used in tbe bearing capacity equation and ill determining the
effective area of the footiDg in resilting the load.

b) D",IJ" uu,,'ritif1-Ifthe load hal double eccentricity (,., and IB)
with relpect to the centroid of the (ooting then the effective
dimensions·of the footing to be used in determinin, the burial
capacity u well al in computing the efFettive area of the footiDe
in reJi.tine the load Iball be determined all given below:

L' - L - 2,1.
B'-B-2,•
.4' .. L' X B'

5.1 S.U. wlda CoII••loD .ad ADII. of lla••riDI R..I.ta••

5.1.1 The followiDI formulaeshall be used for calculatinl ultimate net
beariDI capacity in the cue of Itrip footings:

a) In cue of leDeral sbear failure f4 - eN, + f ( Nq - 1 ) +
IBYNy

b) In cue of local shear failure "4 - I eN', + f ( N'q - 1 ) +
I ByJry

The values of N., N"t N,. N'q, Ny and N'y may be obtained from
Table 1.

• MetJaocla or teat'or 10111: Part XI DetermiaadODol.ear I.reaath paramet.. or
• lpecimea .ated ia UDCODtOlldateei uDdraiaed triaxial COmp...liOD without tbe
.euure.... or pore water pralUN. ud Pan XIII Dlrecllbear telt (Jr.''''''' ,.

tMetIaGcI 0' load teat OD .ill ( .... ,..liM ,.*YetbocI tor I1Iblurlace ICMIDCllDIIor 101. Part III Itatic ... peDetradoa t_
(In'''''' ).

7
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TAau I a••aINO C•••crrr ••CTOR'
( c,.." ~,I,I )

BaA.llfO OA.401~Y .&0'1'0"
~

---~,..----- --
~ No Nq Ny

(Dc....)

° S'I4 1'00 0'00
s "49 1'$7 0'4$

10 8'3$ 2'47 1'22
I~ 10'98 S'9f 2'6$
20 14:83 640 S'st
2$ 2072 10'66 1088
SO SO'I4 18,40 22'40
3$ 4612 33'30 48 03
40 75-31 64'20 101'41
45 138'88 134'88 271'76
SO 266'89 319'07 762'89

NOTa- Por obtainln, value. or N'o. N'f! aDd N'y. calculate ~' - t ...
( 067 ta. ~ I. Read No, Nq, and Ny. frOID the Table corr~lp"ndID' to tbe val...
of~' inltead of ~ which are value. of N'o. N'q, N'y rapeeuvely,

5.1.2 The ultimate net bearing capacity obtained in 5.1.1 for strip
tooting shall be modified to take into account, the ahape of the footing,
inclination of loadinl.l. depth of embedment and effect of water table,
Tbe modified bearing capacity (ormulz are given as under:

a) In cue of general shear} eNolotieio + f( KQ - I ) Iqdqiq
(ailure fd - + • BYNysydyiy W'

b) In cu. of local sbear} feN'. sod.i. + f( N', - I ) ',titic
failure f'd - + 1 ByN'ysydyiy W'

5.1.2.1 Tbt. shape (acton shall be al given in Table 2.

TAaLB 2 Sa••E FACTORS

'Y
1'00

I-O'4SI'
0'8

••

1'00
1+0'28/L

1'2
1'2

1'00
1+0'2 BIL

1'3
I'S

5..... F..CTO.--------..... ------
,. '4

i) ContiDl101II .trlp
ill Reet...le

iii) Square
l.) earcle

UaeB a. t~ diameter In tbfl bea,in, capacity formula,

R
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5.1.2.2 The depth factor. than be al under:

de - I + 0·2 DriB ,.;Ai
dQ .. dy &2 1 for f/; < 10·

dq -= dy - 1 + 0·1 DrlBv~ for'" > 10·
NOT. -=- The correction i. to be applied oaly when back fUliDI i. doae with pr..

compaCtlOD.

5.1.2.3 The inclination factor thall be &1 under:

· · ( « JI
Ie - "" I - 90

ir-(l- ;r
5.1.2.4 Effe" of wal" ,.bl,
a) If the water tabl•.is likely to permanently remain at or below a

depth of ( Dr + B ) beneath the ground level surrounding the
footing then W' - I.

b) If the water table is located at a depth Dr or likely to rile to the
base of the footiag or above then the value of W' shan be takeD
a1005.

c) If the water table is likely to permanently got toeated at deptb
Dr < D" < ( Dr ..... B ) t then the value of W' be obtailled bJ
linear interpolation.

5.2 Cohe.loale•• 5011 ( e - 0 ) - The ultimate net bearios capacity
shan be calculated as given in 5.2.1 and 5.2.2.

5.2.1 Bas,d on R,lalil1' D,,,s;,,, - The formu Iz given in 5.1.1 and 5.1.2
shal! be used, together with relevant shear strength parameter.

5.2.1.1 The relative density al given in Table 3 .hall be used u
a guide to determine the method of analysis.

TABLB 3 METHOD O. ANALYSIS BASED ON ••LAT}VB DBNSITY

SL RBLATI... DB.SITT VOID COM DITIOK Wa'l'BOD 0 .. A.ALY.I.
No. (DBM81'1'Y IMD.X) RATIO

I) Greater tball 70 perccDt Le.. DeDIC GCDoral abear
than
O·~5

ii) Lea. tla.a 20 percent Greater Looee Local abear (u well ..
tban puDcbiDI ahear )
O·7~

iii) 20 to 70 percent 0'55 to Medium IDterpola te betwee.
0'75 nand Ii)

9
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5..2.2 BQJtd on Slandard P,n,tr.,ion Resistanc« Vol", - The standard
penetration resistance shall be determined as per IS: 2131·1981- at a
number of selected points at intervals of 75 em in the vertical direction
or change of strata if it takes place earlier and the average value beneath
each point shall be determined between the level of the base of the foot­
Ing and the depth equal to 1·5 to 2 times the width of foundation. In
computing the average any individual value more than 50 percent greater
than the average shall be neglected, but tile values for all loose seams
.hall be included.

5.2.2.1 The ultimate net bearing capacity shall be calculated from
following formula (covering effect of other factors as mentioned
in 5.1.2 ):

9d == 9( Nq - 1 ) sqdqiQ + i ByNysydyiy W'

Where'; may be read from Fig. 1, Ny, NQ may be read from
Table I, Sq, dq, iq, sr, dr, iy, and W' may be obtained as in 5.1.

5.2.3 M"hod Bas,d ,n Slali, Cone Penetration T,sl- The static cone point
relistance "0' ahall be determined as per IS : 4968 ( Part III )-1976t at
Dumber of selected points at intervals of 10 to 15 em. The observed
values shall be corrected for the dead weight of sounding rods. Then
tb. average value at each one of the location shall be determined between
the level of the base of the footing and the depth equal to Ii to 2 times
tl!~ width of the footing. The average of the static cone point resistance
values shall be determined for each one of the location and minimum of
the average values shall be used in the design. The ultimate bearioK
eapaci ty of shallow strip footinls on cohesionless soil deposita shall be
determined from Fig. 2.

5.' Colae.lve Soil ( wile• ." - 0 )

5.3.1 J[omDg'Mous LdJ,r

5.3.1.1 The net ultimate bearing capacity immelliate)y after eons­
tr~L-taoh on fairly saturated homogeneous cohesive soils shall be calculated
frvln following formula:

lid =r eNo Ie de ic

where

Nc :sa 5·14.

"fl'Ct:tbod fUi stdndard penetraricn telt (or soill (fir" ""'N" ).
, ~felbud (\lr l\uh:lurfac.e souDdiDI for 10Ua: 'art 111 Stacie cone penetration tat

t~I""•• ).
to

 



IS 64.03 : 1981

u.J' l&J
(f) V1
0 w :J: w z
0 'J) ::> c./) UJ
....J 0 0 Z 0

0 UJ>- -J UJ a >
c: ~ 0::
W w
'> >

<,
~

""-,
~~

<,
'-
~,

\ ,

w
U
Z
<t

0 ti;
til

0 UJ- ~

0 Z
N 0,....,

- E
0 ~ u
C"") (Xo

t-t"
0 lJJ,

Z-s LtJ .n
c, ~

0 cmLO
o:~

0 <lz
U) C

Z
<I

0 ...
" Vl

s

28 30 32 34 36 38 40 42 44 46

ANGLE OF INTERNAL FRtCT'ON. ~ (DE csre5)

FlO. I RELATIONSHIP BBTWBEN ", AND N

11
 



IS 6.03 : 1981
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Fro. 2 CHART POR STATIC CONB TEST

The value of c shan be obtained from unconfined compressive
strength test. Alternatively, it can also be derived from static cone test
( s" 5.3.1.2). The values of Se, tic and 'e may be obtained as in 5.1 If
the shear strength for a depth of fB beneath the foundation does not
depart from the average by more than 50 percent, the average may be
used in the calculation.

5.3.1.2 Alternately, cohesion C shall be determined (rom the static
cone point resistance fle using the empirical relationship shown below:

Soil Typ, Point R,sutanCl Yalues Rant' of Untl'tJineti
( tIe ) kgf/cm' Coh,sion ( kgf/ems )

fe < 20 tIel l8 to tIc/15NormalJy conscli­
dated claYI

Over consolidated tIc > 20 _~} to { ge .
clays 26 22

5.3.2 Two Loy",tI Syst,m - In the case of two layered cohesive loil
system which do not exhibit marked anisotropy the ultimate net bearing
capacity of a strip footing can be calculated by using the formula given
below:

q4 - clNc

where N« may be obtained from Fig. 3.
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5.3.3 D"ie,al,d Soil- In the case of desiccated cohesive soils. the un­
drained cohesion is likely to decrease along with depth and is likely to
get stabilized at some depth below ground level, usually 3·5 m, if other
factors do not inftuence. If a plot of undrained cohesion, values as
shown in Fig. 4 is obtained, and where the pressure bulb falls within the
desiccated top soil the ultimate net bearing capacity shall be obtained

from Table 4.

I -TOP
LAYER

--t-
~B---l ~

««««««(~'(~~
BOTTOM
LAYER

C,

rru
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I <s ItI~I b~~/rI __ 1 ___-- --- ~-_.

h~ I._--

rI:I

~r'~
0-6--

, n-~
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./ ~~ r-
~J~~

~f7 I
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f77[7

V
o 0'4 0-8 '-2 •1-5 2-0

c"c2

FlO. S BaARINO CAPACITY FACTORS Mil LAvaRED
COHESIVE SOIL DaposlTi
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i:.l
,

DEPTH

A,- DECREASE IN COHESION .e
IN kgf/em2 PER UNIT DEPTH OF
FOUNDATION SOIL IN em

Flo. 4 BBAIlINO CAPAOITY FAOTO.S rOil DUICCATED COHBSIVE SOIL

TABLB 4 DATA FOR DBTERMINING ULTIMATE NET
BEARING CAPACITY

8,\8
fll

0'0
0'2
0'.
0'6
0'8
1'0

'\, &1 .hall be obtained (rom the borehole data, and for a known vaJue
of the width of the strip (ooting 'B', by trial and error f4 can be

• d b hi 8,\B • h Ddestimate y mate ang- Wlt ~"
q4 &1

6. ALLOWABLE BEARING CAPACITY

6.1 The alJowable bearing capacity shall be taken as either of the
(ollowing, whichever is Jell:

a) Net ultimate bearing capacity as obtained in 5 divided by suit­
able factor of safety, that il. net laCe bearing capacity.

14
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b) The net soil pressure ( SI' 6.1.1 ) that can be imposed on the base
without the settlement exceeding the permissible values as given
in IS : 190...·197H· to be determined for each structure and type
of soil, that is, safe bearing pressure.

6.1.1 Sa/I Bearing Pressure - The permissible settlements (or different
types of soil formations are specified in IS: 19040·1978·. The methods
for calculations of settlements for assumed pressure are specified in
IS : 8009 ( Part [ )-1976f; by calculating the settlements for two or three
probable soil pressures and interpolating. the net soil pressure for per­
missible settlement may be estimated.

•Code of practice for Itructural .arety of buildiDII: Shallow foundatioD (1"oU
~~~). .

tCode or practice for calculadoD of foundatioDI: Part I Shallow foundation.
subjected to Iymmetrical Itatic verticalloadl.

15
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