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one-way eccentricity

A = Bxl, (the base area of foundation)
B=B-2e
L=1L

" # 1 = -
Quit = CNcscdclcgcbc + quSqdq quqbq + EBVNVSVdVIVngV

Quit = QultA

q — dult — Qa
@ factor of safety  BxL

Qg = qu — QQBE'




eg = 0.15, Qult =?
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g = (0.7)(18) = 12.6kPa
B =15-2(0.15) = 1.2m [ =L=15m

—1+B @—1-1'2m 30° = 1.462
Sq = (f, tan®) = 1 A Tt tan30° = 1.
| sz | 20.7m
d, =1+ [2tan@(1 - sin®) E] =1+ [2tan30(1 - sin30) ﬁ] = 1.135
=1 043 =1 041'2m—068 d, =1
Sy = — U. E — — U. m — U. 4

1 .
Quit = qNgsqdq + EBVNySydy = 549kPa

= (12.6)(18.4)(1.462)(1.135)
+(0.5)(18 %)(1.2171)(22.4)(0.68)(1)



Q.1r = Gy A = 549kPa(1.2m)(1.5m) = 988kN



Two-way eccentricity

A = BxL (the base area of foundation)

l L 1 = .
GQuit = CN¢Scdcicgcbe + quSqdq quqbq + EBVNVSVdVIVngV

Quit = QultA

q — qult — Qa
@ factor of safety  BxL

Qg = qu — qlcléi'
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Qult — QHIEA = Quit
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B

A' = effective area = B’

L



Case I. ¢;/L =+ and ey/B =1

A= %B]L]

B, =B|15 i
S R

e,
L=L{15-—
-1f1s-2)

The effective length L' 1s the larger of the two dimensions B, and L. So the effective width 1s
A
Lr

where

B.l

(Das,1999)
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Effective area for the case of ¢; /L = %
and eg/B =1
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- Case Il ¢;/L. <05 and 0 < ey/B <.

A =3(L, + L,)B
The effective length is
L' = Lyor L, (whicheveris larger)
— A;
" LyorL, (whicheveris larger)

Br

The effective length 1s

[ J—

= Lyor L, (whicheveris larger)

(Das,1999)
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For
obtaining
L, /L

Effective area
for the case of e; /L = 0.5 and
0 < ep/B < & (After Highter
and Anders, 1985) (Highter,
W. H. and Anders, 1. C. (1985).
“Dimensioning Footings
Subjected to Eccentric Loads,”
Journal of Geotechnical
Engineering, American Society
of Civil Engineers, Vol. 111,
No. GT35, pp. 659-665. With
permission from ASCE.)



Caselll. ¢;/L. <+and 0 < ey/B < 0.5. A" =3(B, + B,)L
L'=1
-Iql'
" T

(Das,1999)
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CaselV. ¢;/L < landey/B <L A'=L,B+3(B+ B)(L - L,)

For obtaining B, /B
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eg = 0.15 and e; = 0.3; Qult =?

There Is a two way-eccentricity



po ,'-— L o T % Lo, t
-r‘ .'If:r . "- - I.I: Fna " - : , -..,-_ - J ". . +“". :.E_ S'E.nd
' B g o4 ¥ T - ' r-'- 0 ' 1
el - tyo0 7 = IBRNm
..';‘-I_ N TP % PRI LS A 'qb' = 30°
‘I.. L I.-S m x ‘I:‘S m ; a 'Elr - []
L. - = B L l.: - " oo

I.5m | Lo L 15 -
| € %-3"1 oo Casell

""-———I.S'm hi
77085 Li=(085)(15) =1275m =02 L, =(021)(1.5) =0315m
o - ~ (Das,1999)



A'=3(L, + L.)B =3(1.275 + 0.315)(1.5) = 1.193 m?
L'=L =1275m B’=-f—,=i:—21':::§-=[}.936m
S = 1.0+ g.. 7
Se= 1.0 + -gta.n(ﬁ = 1+ (%’I)mn. o' =1+ (?:3§S)Ian 30° = 1424
Sy = |.0—-0.4€ = 1- 0.4@—:) =1- 04(?3—?2) - 0.706
D, (0,280 (0.7)

dy = 1+ 2tang1 = singp)"k = 1 + 2and'() - sin;b’j-‘g =] - —T—
dy = 1.00
»=30°=>N,=30.13; N, =18.4; N, = 22.4

(Das,1999)



1.
quit = CNesede + QNqudq + EB}’N},S},d},

GQuir = 0+ (0.7x18)(18.4)(1.424)(1.135) + %(0.936)(18)(22.4)

Qult — Quer — QultBL = Qulr(0-936X1-275) = 600kN

(Das,1999)



