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Bearing capacity analysis of rigid strip footings on frictional soils under eccentric and inclined loads
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In this paper, the limit analysis theorems and linear programming techniques are applied to
find the rigorous lower- and upper-bound solutions to the exact limit load of rigid strip
footings with rough base loaded by eccentric and inclined Joads. Finite elements are used to
construct both statically admissible stress fields for lower bound analysis and kinematically
admissible velocity fields for upper bound analysis. By assuming linear variation of nodal and
elemental variables, the determination of the best lower- and upper-bound solutions is done
using linear programming. Finite element analyses were also performed for the same cases. In
addition to the news of limit bearing capacity, the contact normal and shear stress distributions
below the footing were also determined from the finite element analysis. The results of the
fimit analysis and the finite element analysis were compared with the Meyerhof and Hansen
equations using the simplified procedure (effective width) due to Meyerhof for dealing with
eccentric loads. The comparison suggests that Meyerhof’s and Hansen’s procedures are
unconservative for large eccentricities. In addition, the bearing capacity equation was newly

proposed to obtain the reasonable bearing capacity in the large eccentricities.
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0  (e/B>1/6) (25

db,max = m
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LTWBZEvbhind, [K-8,9 FOD q/ 7B IEZDRFOIE
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HBE—110) &R —12 D g/ 7B EFHHL TS, T,
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RoNDH, JIUIEEBEREINE L. IS0 b
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LT ZOHISNET 2 TN TOEENSEH L /-5
WM H AN OEEEEFW=EETH - =2 &
EHEEFMATHL, 738, THETN S OREME FTo®E
BN E AR AR RERM N 5B/ 5 N5
MEHEL T, ARIELL TNWA T Ebbns 9,
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T BAERRRAET OFER TH S T, ERYEE FEM
M5O, WiTNT Caquot and Kerisel™, Meyerhof™, Hansen”,
Michalowski*1Z & BIRERD S N TIN5, HIEEFE X
wialZBU TR Ay oz L, KD
FREARDT=DITHHNHEEA LS DA v > a B e, &1
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N, =2(N, +Dtang (Caquot and Kerisel, 1953) (26)
N, =(N, -Dtan(1.4¢) (Meyerhof, 1963) (27)

N, =15(N,-Dtan¢ (Hansen, 1970) (28)

N, =6 1mnd an g (Michalowski, 1997)  (29)

Y

N, = exp(m tan ¢) tan 2 45+ %) (30)

XFFIREN, OIRERITEL T, 6 =35° Tk,

Michalowski, Caquot and Kerisel, Meyerhof, Hansen DJIFIZ
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—11 ITI3kk % TREREE A 2 B DIV TN 975 gy
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ZER L ImLP IR E 22T 20 FToxk

- ROMBRSHT ) g, ZLAF DI DITRHL T
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q = %y(B - 2e)(1-0.7tanr)’ N, (Hansen, 1970) (32)
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