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Bearing capacity of strip footings on undrained slopes using
finite element limit analysis
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Abstract: In order to calculate the bearing capacity of strip footings on undrained slopes, first, according
to the bearing characteristics of strip footing on slopes, the footing was assumed to be a smooth rigid
body and there was no friction between the base and the soil, the footing buried depth was replaced by
overloads on both sides, the problem was considered to be a plane strain problem, and a calculation
model was established. Second, the stress field and velocity field was discreted by finite element, and the

constraint equations of nodal stress and nodal velocity was established, according to the upper and lower
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bound theorems. The total internal energy dissipation or external force load was used as the objective
function, a mathematical programing model was established and an appropriate algorithm was used to
solve the function,and the strict upper and lower solutions were obtained. The hyperbolic approximation
of the Mohr-Coulomb criterion was processed during the optimization calculation. At the same time, the
results of this paper were compared with the existing results, the correctness of the method was verified.
Three types of failure mechanics were summarized, and the design tables for undrained slopes were
presented to provide reference for engineering practice. Finally, based on the numerical results, the
effects of slope height H, the distance between the foundation and the top of the slope L. overload g,
slope angle 8, and cohesion C, on the bearing capacity factor p/yB were evaluated. Where ¥ was unit of
weight, B was the width of slope top foundation, p was bearing capacity of foundation. The results
show that p/¥B increases with an increase in H sharply and eventally apparoches a constant, the critical
slope height is two times that of the footing width. p/yB increases with an increase in L/ B and eventally
apparoches a constant. p/yB increases linearly with overload g and the larger the L/B, the faster is the
growth rate. The relationship between p/yB and slope angle s linear, and it decreases with an increase
in the slope angle 8. p/yB is linear with the cohesion C,/yB, and it increases with the increase in
cohesion C,/yB. 1 tab, 13 figs, 23 refs.
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Tab. 1 Bearing capacity coefficients py~ !B~ for strip

footing on undrained slopes

LB™!
Coy 'B B/
0 2 4 6 8 10
30 | 3.96| 5.25| 5.40| 5.45| 5.42| 5.46
45 | 3.28| 4.71| 5.40| 5.40| 5.42| 5.46
1
60 | 2.61| 4.13| 5.25| 5.40| 5.42| 5.46
75 | 1.99| 3.58| 5.01| 5.40| 5.41| 5.46
30 | 8.23|10.72 ] 10.80 | 10.91 | 10.84 | 10.91
45 | 7.10] 10.33 | 10.80 | 10.80 | 10.84 | 10.91
2
60 | 5.91| 9.50| 10.83 | 10.80 | 10.84 | 10.91
75 | 4.77 | 8.62 ] 10.69 | 10.80 | 10.83 | 10.91
30 | 12.47 | 16.09 | 16.20 | 16.37 | 16.26 | 16.37
45 | 10.85 | 15.69 | 16.20 | 16.20 | 16.26 | 16.37
3
60 | 9.13 | 14.71 | 16.24 | 16.19 | 16.26 | 16.37
75 | 7.44 | 13.52 | 16.20 | 16.20 | 16.24 | 16.37
30 | 16.72 | 21.46 | 21.60 | 21.82 | 21.67 | 21.75
45 | 14.60 | 21.03 | 21.60 | 21.59 | 21.67 | 21.82
4
60 | 12.34 | 19.86 | 21.65 | 21.59 | 21.67 | 21.75
75 | 10.10 | 18.38 | 21.64 | 21.59 | 21.65 | 21.82
30 | 20.96 | 26.83 | 26.99 | 27.27 | 27.09 | 27.28
45 | 18.34 | 26.35 | 27.02 | 26.99 | 27.09 | 27.28
5
60 | 15.54 | 25.00 | 27.06 | 26.91 | 27.09 | 27.28
75 | 12.78 | 23.23 | 27.06 | 26.99 | 27.06 | 27.28
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