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V' Inbroduction:

Foundation s a stryctural element below ﬂmund
Jevel hat transfers Jlead of superstructure tothe Sof |
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2.2 Description of Different types of POOH”Q'

12. 2.1 Isolated Foofmjf

I® one fooling is for one column /wol| then itis
termed as  Tsoloted %0&‘{'!29-16 may be Squctre,reci‘@ng%‘_
circular inplan and of aniform hickness, stepped or
sloped in elevation,
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12.2.2 Combined Foo H'nﬁ

I+ is provided ip anamip‘g twe  cases:

CaseI: IF columns are closely spaced and their (solated
)Céo-f!ﬂgS are everlappfn? then combined Pool—:‘ng
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CaseIl: IF column is placedat Lland boundasy then its
isolafed FUthnj is combined with (Sclafed 'F@OH'I’lg
cf other column o 91&“*‘ deciied pressure distribution for

“— Land bOUﬂdiij

l
|
=4

=

f 2

TTTL]

—

— -

' ¥ Note: | |
-For uniform pressyre on soil below Footirg, |
resultant of all foads must pass H)rOug") CG of plan

arcq of Fcoh'r}?.



s If two uneq‘ucdfj loaded caliimns are supported by lci—'ll

Foaf‘!nj .Gﬂdpff’”jbhf ofF aecoh'n_c? is reskricted then
trapezoida) footing 5 Provided fer uniform pressure
di'shibution on sofl.
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2.3 Preﬁgm D istribution of Soil: 4 o
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For nan-zcro upward pressure From S'OU (Neo P;‘F&p‘ng COHd?}
resultgnt muet pats through middie third of plan areq.
This s also called as Middle Third Rule
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Ex. Caleulate mazxsrmum and m™Mini mum pYesiire Exertesl bj
sev) on FcoHnjl base of plan area (3x4)m This Fc:o}-i‘:}?
IS -SIUppc)Hn azicd foad 2000kN and m™moment 400N
aboul shorter sSide, at 1ts base.
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Omgx = 216.67 kNim?

Omin = 116.67 kN/m?
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2.4 Coda) Provislions!
~Minimum slab thickness s (Somm.

_Minimum nominaed cover 50MmM

S 8 od
- Dimension ef pcol'lﬂj abt Pcce shouwld be suc th
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Bearrrzg gtrength of concret€ s enhanced ij?}T‘
because concrete of region @ s confined by concrete

of region @)

Ex.

(alculate bﬁ’armg J‘hengﬁh c¢f concrele fer Qiven Tdge,

- 45 x30x 1.6
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12.5 Design of Reclangular Isolated footing of uniform
thickness Subjed:ed te Axral lLoad:
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Step 1. Take working aried load

: caring  capacity (SBC) of soy
SI—PPQ; Ta}fe saf-f’ b(difn.? Capa (. tlf

Step3 . Take self w&’ghr of ;Ccaotl'r)ﬁ and backfiil as 10% of
axial working load . Chased cn experience)
Step4. Caleulate plan awa required for Foofmg base Slab.

_ P4o.ar
Areq = —
2 BC

Step5: provide dimension of footing n sucha way that
OVt’rhang on both sides of column Should ke a pproximaky

€qual |
Ap*rovi(lﬁ’l > A reanff:‘Cl

Stepe. caleufate upward soi| préssure an bcise slab.

Px 0.1P < SBC
AprCVIdf’d

A,

StepT  Calcufate et upward pressure for design of base Slab.

PH @A P
_____————____—— — =N
= BC\C}(FHI wWoel — Wo A provicled
IR H prodp  o1e
I ITTIIRIITTIFA, W ~ Aprov. Aprov.

) Oh‘P/ﬁprowdE‘d = P
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Step 8 Calculate factored Neb upward pressure.

Wy = 1.5 Whnet



12.-q
Step Q. 'De.&'ign for one way shear .
(‘nhflf‘@'{ ;e(}—for) fD?‘ B H}(‘JH _Th'(aaf IS Qf 2 dlStgnce
‘d! Porm Face of column/vua/).
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Above expression js used Fo calculate d’ Teqw’rﬁd
te prevent OnE way shear farlure
1&!\\0*8:

For prel,-'n’)lha{_\f CJE_‘J_”?{‘)’ CO”_@!CJE’H‘O‘? k=1 and

Te C@rrﬁ'_?p(}'ndlﬂg e ©.2% oF ﬁﬂﬂgf}umna! tension

rein fevcement .
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Step 1O ‘Des:”gn for punchr’ng/mo way shear-

Grtical  section for punching sheqr /s ataq
distance dy/,  From fqace of columan.
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Q*wagshem < Kgoas -

Stress
I " Punching SE - ¥ e ]‘P‘_‘“(
| - a+ad . Resist i"ng areq
\ Z Z:! i B
:‘ / b;b*‘d
I J Pu - wu[(md)cbm)] o
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F\'M"'j where, Kg= M{Ni MU E 6.5+ b/q

P . 4

PunchinS‘SF;
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where,

Pu = 5 P
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* Note: P——
¥ 'Fﬂotfng fails in pUnNching shear then depHsi

: o
sufficrently nereqsed and only step 101S repratecy
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Step!t: Design for berding-

Critical secticn
1. IF copcrete Slab is suppomng mono hithically

casted column/ wull then critical secdion s af the

Pace of column/wall.

2. 1€ concrete slab is supporting ™Masonary wadl then
crticad section s at the mid of centre Yine of wall ang
face of wall.
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a2 JfU i e L. ~critical
VLTV
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3. JTF FOOH”Q slab s Su’oporh'n\g Q stee] column with
3u55€f plate then critical section 's af the ™mid of foree
of column ard eage of qussel plate.
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jT%t-rFf% g ‘}:Ast.min of slab

W W here |,

(T) | b'= 1000MM,

For shorter G\f!erhaﬂjj
B-b\ 1%
Wa (T)

2

BMenax <

i BMfY)Qx = Mu,ﬂfnf) %hfn,

= i P - - . p
Ast = gljfkkij b J1— 4‘68v”ﬁax j # Asi,min slah
)(y rfck bd?

where » b'= 1000MM
Step12: Reinforce ment Df’m«“fﬂgf
L Vo Total No-of bgrs a,lory
Shorter st e

e = No. of bars @lon
shorter side’n centra
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EI.Desa'gn an Isolafed JCOOT—H'JS of uniform Hhickness For

colurmn of section sizee (300 x500)mm . Column is Subjected
lo factored axial foad 1800 kN. SBC = 150 kNIm?*, M25,Fed15

e fFeckive caver 75mm).

=

Step 1- P = _iu_ - 1800 = 1200 kN
1-S -5

Step2’ SBC =130 kN/m?

Steps:  Selfwt. = 0-{P = 120kN

Pr0O P 1200 +12.0 _
Stepd . A = =z 10.151
3 e S8 C 150
W’—V“‘V“ﬁ-ﬂw e
Steps Providing 3 x4qim =y L S
; a
Shems: wggs L YOUE v4v |B g
A?rovidEd .
200 \// X
‘“_———-————D——: 'l1ok1~J/m"~ A
\2
St - w = ,__.___p 200
HEERE, et - N _ = =2 = 100kN/R
provid ed 5 X4

SII'GPS'.. Wyu= 4 5Whnet= 150 kNIM?*

Stepq. One way shear
Tez 0:32 NYmn?
=320 kN/m2
Now,

One way shear stres < kT,

Mal ()4

ppan R < KT
‘1xd
150[(44}5 -d):ﬂ]
&
R TN S $1x320
[ x d

d >0.9558m
d> 58 mm
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me'dl'rg d= 600 mm
D= A effective Covey = €00++5

Dz 6Fs5mMmmM

skep10: Twa -way Shear

6543
) s o5% B =a.5% (0.5 =1
Kﬁ': Mipimum
o1

0-25 Fck = G‘QSIE = 12s NIimm* = yEist EN T

< KQOQSchk

TWO'WGy shear stress

Pusite |OBI o e TR
2[(a+d')+(‘b+d):| d

I800C - \50[(0--5-\-0..6) ( O-S-’\—O-G)] _ | % 1250

Y

2 [ (0-5+0.6) + (0-5%0.6)]»0:6

688.12 < 1250 oK

—
Step”-' 'Dfsfgn Peryr Bf’ndf’flj[
. Longer Overhaﬂgz
L-Ay2

_._‘_‘___‘_‘___-_.
2

o L
= 0w [A502)

2
BMmquz QQQ_GQ kN
2
My, 1o = 9138 fek kd §
- 0.{38 X25 K1000 X% 600

My, Lim = 1242 kN
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Srnce. BMmax < Mutim

P 05 Fck bd [1_Fm
st T Fck bd? J

e — __-__‘—!—-_._‘__‘_-___-_-_— - e
25x100 0 X 6007 |

A15

A= 1698 . 81 v
N ow

Ast, min < 812% b'D

=012 %) % 9860 % 895
eXs)

Ast,min = 810 mr

Ast= 1093.87 mm?

P*ssuminj b= 16 rmm

No . of bars

160 ©
Ast /Tf/4q)1

[

100 C
10q3_81/ix16""
4

|

S'paca'ng.: 135.80mm

va:’dfnj tﬁgb@ 175 ywwmn cc/c .

e« Sharter Ov@rhan9 ;
B-b\ %
. Wu ( 2 )
BMmaar=> — "~ 7
A

-~ S
- 150« (_3—-5—~)

o
B ™Mgx = 136.68 kT\!m

2

Mu,iem = 1242kN-mM
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A\gf - M [ 1 — Jq— 4‘6 BMmaD(-.‘ ]
*

fcic b'dl

0.5x25 X 1000X 600 f 4.6 % 136.68X10°
el = )= ‘ -
- |

L5x1000 x 6060
Ast = €42. 18 mm* < Ast,min (8(Gmml)

So p"mvldiﬂj_ Ast,min
At = R0 mMmm>
Assuming ¢ =12Mm

Sparing 5= oo - e

No. 6f Bars - |

'ﬂgl_/ﬁé_g@t

_ 1000 °

810 /.."1« i
4

Spacffj — 139. 63 MM’

Providing 124 @ 125mm eic
Step 12 Reynforcement Defﬁf“nj:

0

Ny 6\]0,0}‘ bgrS per meter xdastkance ) 1

(ﬁw_. xd:'slqnff) i
Spacmg '

= O
d(io © . 4) +1
1 9.5

n*r =32 bQ«xs

2 '
e ¥ i = G p— = : ~
.y (HL/B) = ( ”4/5> AeRde a9y

| Ne—1N 33~-2
No.of bars in outer band = s BAGe. !

t

e 2
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o> 99519:’7 F‘-Or*' one-wa Shear and Q })e i
y w Lff iy Qr jS SGrme q-o

Isolated f@oh"09

- Reinfgrcemenl f”eqmrﬁch Fer BM af x-x s provid ed in
a stnp of width £aq+1-sd)y (simiarly for Q.+ 1-5d)

rE‘mal'm'xch porticn 1S pr—ovi'dt‘:d with nominal réefafercement
Glor\j shorter side.

Reinforce ment aﬂon9 fonger side s calculated <orrespondi
to cyiticed positive bendIng mement (M, and Ma) and cvi tival
negat fve Rm (M)

---- Chapter 12 Ends Here. .



