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Generalized limit equilibrium method of ultimate load on foundation

HUANG Chuan-zhi

( Tianjin Port Engineering Institute, Tianjin 300222, China)
Abstract: The extreme conditions of a yield function, which was used as one of the fundamental equations for ultimate analysis
of soil mass, together with the equilibrium equation and yield conditions, constituted a complete limit equilibrium problem (a
problem of boundary conditions of a load). The velocity field and the velocity equation of the slip surface family may be used
to establish a new ultimate analysis method - Generalized Limit Equilibrium Method. An approximate formula for calculating
the ultimate load on a foundation was derived by using the generalized limit equilibrium method. The extremum theorem of an

ultimate load and the results of calculation proved that if the chosen slip surface (family) came near to the genuine slip surface,

the obtained approximate value of an ultimate load was more close to the genuine solution,
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Fig.1 Schematic diagram of divided areas
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Fig. 2 Schematic diagram of slip surface
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Table 1 Calculated results of N, v = —;CA‘. AR. (232)
N?
e =0 05 1.0 A (16)  FHAELE Ve = A, } BIX, (23b)
5 0460 0477 0495 0444 0429 v, =—x4,

10 1.237 1.336 1.447 1.196 1.169
15 2.555 2.885 3.283 2.555 2.540
20 4.824 5.724 6.905 5.148 5.178
25 8.847 11.08 14.33 10.37 10.46

30 16.27 21.61 30.38 21.51 21.65
35 30.72 43.53 67.74 47.08 47.03
40 60.98 92.65 163.5 110.8 110.2
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Fig. 3 Schematic diagram of slip surface
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F 2 MRFTHRITHEER (¢/(B) =0.1, /(3B)=0.2)
Table 2 Calculated results of ultimate load  (g/(3B) =0.1, ¢/(B)=0.2)
o) tand=0.0 0.1 0.2 0.3 0.4
P\' Pvﬂ P\' Pv[) Pv P\'O Pv PVO Pv P\'O
5 1.602 1.669
10 2432 2.501 1.728 1.796
15 3.788 3.859 2.849 2.942 1.883 1.945
20 6.107 6.196 4.641 4,772 3.299 3.408 2.058 2.117
25 10.30 10.44 7.779 7.990 5.615 5.802 3.810 3.917 2.290 2.350
30 18.40 18.69 13.69 14.08 9.832 10.18 6.792 7.041 4.453 4.604
35 35.46 36.07 25.78 26.56 18.21 18.90 12.51 13.02 8.348 8.674
40 75.45 76.60 53.23 54.81 36.63 38.04 24.69 25.74 16.34 17.05
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Fig. 4 Schematic diagram of local failure
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