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Limit analysis of foundations on frictional soils under eccentric and inclined loads
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Limit analysis takes advantage of the lower- and upper-bound theorems of plasticity to
provide relatively simple but rigorous bounds on the true solution of stability problem. In this
paper, the limit analysis theorems and linear programming techniques are applied to find the
tigorous lower- and upper-bound solutions to the exact limit load of rigid strip footings with
tough base loaded by eccentric and inclined loads. 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 lincar
programming, The results of the limit 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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HEELITT DT LINTE, D Caquot and Kerisel 124
B P=25" & 30° O, N, ZIEBAFHIEL T3 EE
Z5N5. FHMEE FSHEDZEITNT, Meyerhof &
Hansen IZ X BFDZEIT O DR E <72BITDNT, FRRIT
RELTRBT ENDOMNS,

B—16 1Zi3dka 7eATEERE M 2 DRVE EHRITR S
% q/7B SiROE. AR (e/B) & OBIRERT, Hithh
121y B TIEARTT b S 1V MBESTR ), A I SRR B
IS SRR e DHe/B)ERT . KFDT Ty MIAMRE
HHESRMN & O FRYE, EFRYENENT Meyerhof™® & Hansen”
DRFEHAE) EE)NOFIRE I N/-EERYT, Meyerhof &
Hansen {3, {RIMTEIZK SEMKEROBD>EEE L7
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B ENERTES 213 DRVE AR - CORRMOM
BRSERE 1] g, BL R DL S 1cEH L=,

g = -;—y(B ~2e)(1- %)ZNY (Meyerhof, 1963) (31)

a = ly(B ~2e)1-0.7tanc)’ N, (Hansen, 1970) (32)

ZZIiZ. B; %%TIJEB e. F‘L‘E a. E@)f)ﬁﬁ’b@%ﬁ%ﬁ
ICERS SREDERE. ¢, r: WETONREERMA
N BAATEER, B - 2¢ : Meyerhof 12k 2 #IHHEE.
KB EE)D NATZENETNAQ28) EQ9)ICE>THAS
NBZFNRETHB. W16 RS L. HB)EE)IT
Lo GEHEREINL o 7B IHRLENKENGS, o/B>02

(¢ =30" ),e/B>025(¢ =35" ),e/B>0.3(¢=40" )., LFMELK

DHRENTERON D, TN DRDOHNFIYES L5
fEICE > T HABREICIN T RN Edbh b, =,
T Meyerhof 12K 5fEId Hansen IZEBfEE D HREL,
GMIRELT2BKE Meyerhof & Hansen 12 & BEDZE,
FHZ e/B=0 DFFICKENZ LB, oB HHEITT 51T
DT, Meyerhof & Hansen IZK BFDZEIIRLIT/NE<
2o T3, K—16 &0, HBN)EE)HRLENKE
72 B, TR EFNTRER O FRYEX DR E M A1H
HNRSNSDT, I THRLENPRENGSITH3RE
FIDYEARER O LSUME, TRMEDRICA S &5 Ik a2z
ET5bDET5,

q, = l)/(B -2.5¢)(1- tanx)** N, (33)

22T RO NATAG2) LRI, Ro)ick->THZ
SNSRI TH . ERicB0n T KB &E2)
EHEL T, B-2e DO DITB-2.5¢ DHNSINTN
BOIETH D, M—16 1513, KB THINDBIRE
Ride/B <1/12 OHPANTIE Hansen &L BEE R KT
JELn e/ B > /12 DT TIIRENT FFYE S ERMEDH
HUEL T B2 &5,

B—17 113¢ =35° DHBAEITHBITS qf B EHEMEH

o LOBRERT, IhERSE, A(33)TERINDE
FEIRENTTREE EFBEOFRITAET S Z &0%
DB, Meyerhof & Hansen \ZX BRI —17(c), () TR
INBe/B=21/6 12725 E, BEXLD BHHFHEBRK
AT B EAS RS NS, BT M—17(dTREIND
e/B =1/3 DFHZIE. Meyerhof & Hansen IZ& D1HHI
fEIZEAIR @i L TH EFMEL D KREL 2> TN,
BLEED. BERRENTN S DR TH D FFME. ER
MBI EE ARSI 5 2 ENTEDDT, HOER
Rz EE B LU BBITNR O FY— LR B T EINTE
%, Meyerhof & Hansen IZ&k 5128503, RLEATKEN
BA. KiTe/B 21/3 DRy, XFEAZEMFIHRER D LR L
DRESFHES HEEND 2 EEZ 5N5,
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