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New solutions of Meyerhof’s bearing capacity for foundations near slopes under
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Abstract: The asymmetric failure modes involving the slope face failure and the below-toe failure are proposed, and then new
solutions of Meyerhof’s bearing capacity for strip foundations near slopes are presented by adopting the shear strength equation
of unified strength theory under plane strain conditions. The combined effects of the intermediate principal stress, the horizontal
distance of foundation from the slope shoulder, the slope height and the base roughness are taken into account. The specific
application steps of the obtained solutions are provided, and theoretical degradation analysis and comparison verifications are
conducted. It is found herein that the proposed asymmetrical failure mode considering the contribution of soil strength behind
the slope is more consistent with the actual failure behavior of foundations near slopes. The obtained solutions of Meyerhof’s
bearing capacity for foundations near slopes are in good agreement with those of the model tests and numerical simulations in
the literature. The intermediate principal stress has a marked improvement effect on the bearing capacity of foundations near
slopes. The bearing capacity of foundations near slopes first decreases and then remains unchanged with the increase of the
slope height. This study accounts for practical engineering conditions, such as the intermediate principal stress effect of soil
strength, the asymmetry of failure modes and soil strength at foundation lateral side, which is of theoretical guiding significance
to the optimal design of foundations near slopes.
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P EL ¢=0.1 kPa, #=30° , H=0.28 m, J& T H.<H [}
TR .

R 1 NSCHER[9 I s FE A AL 6 5 A S I i 58 42
Jeiy N (36D HuXtEL, AIBLEH: 5=0.75 BF5 (36)
5SRO AR RS SCE V) & R AF, PR R 2
HXHMEN 7.1%, Wik 730 (36) HIEFTE: 55k, b=0
3 (36) B /N, AE b=1 I XA K.

=1 TP STHK[9] 89 IR EAR BN 16
Table 1 Comparison with model tests for foundations near slopes

of Reference [9]

qu =36) 'kPa
b=0 =075 b=l
004 0 35 65.67 42.10 6643  78.43
004 0 70 79.00 60.12  93.88  108.89
006 0 22 88.26 50.73  83.00  99.82
006 0 45 13637  73.45 12992  148.55
SR AR IR ZE LN A Yo 61.8 7.1 15.9

B/m D/m a quww/kPa
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3.2 HEEHL

SR P AN A7 = DA B 5 43T 7 I
SRR FEA T MR )7, LR JE AR /£ Mohr-Coulomb
SRFEAEN], ZHEUE : B=2 m, D=0 m, L=0 m, 7=10° ;
c=40 kPa, ¢=40° , =20 kN/m’.

P 17 R SCHR[4] I Hh B AR S A S =0 I
X (36D, (400 [BIXFEL, AR AC A SCR A
FIBUE A 2381510, TREH: X (36), (40)
5 E B AR B (11 3 b AR 3R 77 g ST BE I 3  E H
HEhnsem N TR, SFRIAEXHRZELRHE N 3.4%, %
ET R 36), (40) my&EtE, B 37) HEMIK
Il b A RS 205 78 BB A0 45 TR A — 3

6
o BUEALM
— AR
K(36)
Q o o\Oo o o
‘\uo
g s
YOHmR
1k
H=H |
Y
0 1 2 3 4 5

H/m
17 FFEESCRR[4]AY B St B A (B S
Fig. 17 Comparison with numerical simulations for foundations

near slopes of Reference [4]
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(2) FrfS i3k 387 1Y) Meyerhof 7K %K /1 fift &5 45
GHRE TR EN S FERESE KPR Y
o P RR 2 SRR RE 175 0L 5 [R5, TR 4K Mohr-Coulomb
SR JEE AR . XUBY . 7560 5 HE NI g2 DA S — R 51
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