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Eccentric Footing

Eccentric footing: A spread or wall footing that also must

resist a moment in addition to the axial column load.
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Eccentric Loads or Moments
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Eccentric Footing

Combined axial and bending stresses increase the pressure on one
edge or corner of a footing. We assume again a linear distribution
based on a constant relationship to settling.

If the pressure combination is in tension, this effectively means the
contact is gone between soil and footing and the pressure is really
zero.

To avoid zero pressure, the eccentricity must stay within the kern. The

maximum pressure must not exceed the net allowable soil pressure.
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The kern

To avoid zero pressure, the
eccentricity must stay within
the kern.
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Eccentric Loads or Moments Cases
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Eccentric Loads or Moments

For case A and B (not case C)

P 6e
1——
A*B( A)

CImin —

For case C
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3C >0.75A

o <1.200,
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Footing Subjected to Double Moment

P e
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For contact pressure to remain (+) ve everywhere,

o¢, + O <1.0
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Design of Eccentric Footing

e Plain concrete footing (P.C.) -
M H
Area = A*B =1'52$ = fgx f
Assume A=+ Area 5 - D,
MF.L:M_I_H*Df I‘A S 4 v
M

_ * — F.L ! .
P =1.15%P, =5 L* i
Check esg T ;

PF.L 66

qmax_qa_A*B(1+ A) —_— B

Assume thickness of P.C.: Dim.of PC.=A*B *t
t = (0.25 to 0.50)
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Design of Spread Footing

e Reinforced concrete footing (R.C.)

X =(0.8 >1.0)t
A =A-2X B, =B —2X
Ml : Pss

PG.S l
G.S _

PG.S (1i 661)

A*B, A

€ =

f1,2 —

M, = (B2 24 (1, - 1) Eyd

i+t B by,

M, =( > )*( > )

d=c |-M ‘ 2 ;
““\prE,  LTOHCVEr  pim of R.C. = A, *B,*,
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Design of Spread Footing

e Shear Stress:

(f+f)*(A_l a_ d)

G.S  /

Qs(ll)
f,+f,
Quny = L+ E2 )
0 =g <0a
q,, =0.75 fo
Ve
Ifg. > q,,, Increase d
Notes:

*No shear RFT in Footing.

' Q,: shear force at critical sec. (11).

. qSu ultimate shear strength.

: 0, Shear stress.
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Design of Spread Footing

e Punching Stress:

@2_2 gz

G.S
Q, =1.50F —szz)[(aer)*(ber)]
A, =d*2*[(a+d)+(b+d)]
Q,
q — "
p Ap
W%

Gy =[05+@/D)] o 170 <Fu T7e ot
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Ifq, > q,,, Increase d
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Design of Spread Footing

e Footing Reinforcement:

M a
'A‘Sl — f *dl* - — . __I_ ..... -
y J
G.S ;
A, = M, Main RFT
2 f *d * j ' As,
g — )y in RFT
I ° .!./.r... iﬂ‘nsJ ............
A, X

Notes:

*Minimum number of bars per meter is five.

Minimum diameter for main RFT is 12mm.
*Number of bars may be taken 5 to 8.

*Diameter of bars may be selected from 12 to 18mm.

CE 402: Foundation Engineering Design



Design of Eccentric Footing

e Example(1):

Make a complete design for a footing supporting a 30cm X 60cm
column load of 120t at ground surface (G.S.), 20m.t moment
and 10t horizontal force at G.S. The foundation level is 2.00 m
below G.S. and the net allowable bearing capacity is 0.80kg/cm?.
Make the design considering the following two cases:

1- with plain concrete base

2- without Plain concrete base

a 0.60m. B=0.30m | £, = 250kg/cnP.
 Pes=120t M=20mt H=10t | | £ =3600kg/en?
| ' g, = 0.80kg/en? = 8.

___________________________________
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Design of Eccentric Footing

e Plain concrete footing (P.C.)
rrea— axp 15O P 1.50;120 s 6s Mf:l\ﬂ “
Qs i
Assume A=+ Area =4.75~5.00m 5 00
4 Prr '
M., =20+10*2.00 = 40mt (] } !
P. =1.15*P, =1.15*120=138t L -
v
M., 40 A 5 A
e= — = 20290 —_— = max < 1
P13 e< = =0833 :
g 138, 67020 o p e
5*B"  5.00
Assume thickness of P.C.: Dim. of P.C. = 5.00%4.65 *0.30
t=0.30
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Design of Eccentric Footing

e Reinforced concrete footing (R.C.)
X =t=0.30m

A =A-2X=5.00-2%0.30=4.40m

B, =B-2X=4.65-2%0.30=4.05m

M, 20+10*1.70 Fas
= L= -~ —0.308m
PG.S 120 G.S

_1.50*120 (Lt 6 0.308) 14345585 1.90
14.34+5.85, , ,4.05-0.30

"2 4.40%4.05 4.40 !
M, =( ) ()" =353 L ----- —

4.4-0.60
2 p P
FIEIA30 F o167

* 5 i
d=5 47367107 _ 68.8 =~ 70cm ) _
100* 250 A,=4.40

L —70+5=75em Dim. of R.C. = 4.40 *4.05%0.75

4.4-06., 2 g

M, =10.67( )2*5:47.36 Y

)2 12+ (14.34—10.67)(

F,=5.85

[
»
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Design of Spread Footing

e Shear Stress:

P
f, =5.85+ (11.84-5.85) 1 904 0.60+0.6) =11.84 0.60
G.S ¥
Q) = (14'34;11'84) %(1.90—0.70) =15.71 =1 L a0
[1)\

Q= (1434+585), 405-03 o0 1) oo

: 2 f,=5.85
q = 15.7171000 _ 2.24kg/cm? <9.68

100*70
ifg, >gq,, Increased |
Q.: shear force at critical sec. (I1).

Notes: :
| (,: Shear stress.

*No shear RFT in Footing. .
0 shea ooting g, ultimate shear strength.
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Design of Spread Footing

e Punching Stress:

G.S

(14.34+5.85)

Q, =1.50*120 -

A, =0.70*2*[(0.60+0.70) + (0.30+.70)] = 3.22

O

. _ 166.88*1000

=— = =5.18
I A, I 3.22*10*

Oeup =[0.5+(@/b)]/f. /7 S«/fcu ly.

Ifq, > q,,, Increase d

[(0.60+0.70)*(0.30 +0.70)] = 166.88
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Design of Spread Footing

e Footing Reinforcement:

47.36*10°

G.S

A 3600*70*0.826
* 5
A, = 35.33*10 16.97
3600*70*0.826
7]
Notes:

*Minimum number of bars per meter is five.
*Minimum diameter for main RFT is 12mm.
*Number of bars may be taken 5 to 8.

*Diameter of bars may be selected from 12 to 18mm.

0.60
Main RFT
A 6418/m
s ddese 8418/m
4.4p

\
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Crane Footing

Maximum stress on soil should be less than allowable bearing capacity
fmax S qa

The ratio between maximum and minimum stresses should be less

than four
foox < 4 o _ (1167 A) _,
f f . (1-6e/A)
A=10e
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Uniform Stress

below Footing Subjected to Moment

Uniform stress required that the eccentricity at foundation level equal

Zero | N
e=0.0 ezMF-Lzo.O » ""’20
e
A a 3 f;\——M
E =C+—+¢€ —_— A | i
lPF.L
i
g L15Ps :
da
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