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Ultimate bearing capacity analysis of strip footing on
sand based on the limit equilibrium method

Zhao Zhifeng s Ma Qing s Fang Zhou
(College of Civil Engineering, Nanjing Forestry University, Nanjing 210037, P. R. China)

Abstract; Ultimate bearing capacity analysis of shallow foundations has been extensively studied by
geotechnical scholars. Since different hypotheses exist in the slip surface and relationship between bearing
capacity factors, the value of bearing capacity factors is not same depending on the theory used. Based on
the classical analytical model, a limit equilibrium method of moment equilibrium is used to deduce the
bearing capacity formula of strip footing on sand, and the equations of bearing capacity factors N, and N,
are given. Compared to commonly used theoretical models, the equations of factors N, and N, are
independent thus avoid the interplay of two factors and reduce the uncertainty in calculation. In order to
verify the accuracy of the equations, the calculation is compared with the theory solution of limit analysis
and laboratory test results in literature. Results indicate that the N, values calculated by the proposed

equations of different internal friction angle are closer to solution of limit analysis than other theoretical
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models. Furthermore, the bearing capacity calculated by equations in this paper shows good agreement

with the data of laboratory test.
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Table 1 Comparison of bearing capacity factor N, between

common used theory and this paper

/(%) Terzaghi Hansen Vesic A3
2 1.22 1. 20 1. 20 0. 85
4 1.49 1.43 1.43 1. 04
6 1.81 1.72 1.72 1.29
8 2.21 2.06 2.06 1. 59

10 2.69 2.47 2.47 1.98
12 3.29 2.97 2.97 2.46
14 4.02 3.59 3.59 3.08
16 4.92 4. 34 4.34 3.85
18 6. 04 5.26 5.26 4. 82
20 7.44 6.40 6.40 6.05
22 9.19 7.82 7.82 7.61
24 11. 40 9. 60 9. 60 9.61
26 14.21 11.85 11.85 12.17
28 17.81 14.72 14.72 15.48
30 22.46 18. 40 18. 40 19.78
32 28.52 23.18 23.18 25.44
34 36. 50 29. 44 29. 44 32.95
36 47.16 37.75 37.75 43.02
38 61.55 48.93 48.93 56.70
40 81.27 64. 20 64. 20 75.54
42 108. 75 85. 37 85.37 101. 91
44 147. 74 115. 31 115. 31 139. 46
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Table 2 Comparison of bearing capacity factor N, between

common used theory and this paper

go,/(o) Terzaghi Vesic Hansen Salgado V. e
2 0.01 0.15 0.01 0.01 0.42
4 0. 06 0. 34 0. 05 0. 04 0.53
6 0.15 0.57 0.11 0. 10 0.68
8 0.31 0. 86 0.22 0. 20 0. 87

10 0. 54 1.22 0. 39 0.35 1. 14
12 0. 88 1. 69 0.63 0.56 1. 49
14 1.35 2.29 0.97 0. 86 1.95
16 2.02 3.06 1.43 1.29 2.58
18 2.95 4.07 2.08 1. 87 3.41
20 4.22 5.39 2.95 2.68 4.55
22 5.96 7.13 4.13 3.79 6.08
24 8. 34 9. 44 5.75 5.31 8. 17
26 11. 60 12. 54 7.94 7.41 11.03
28 16. 09 16.72 10. 94 10. 32 14.99
30 22.30 22.40 15. 07 14. 40 20.51
32 30. 95 30.21 20.79 20. 14 28. 30
34 43.11 41. 06 28.77 28.32 39.42
36 60. 36 56. 31 40. 05 40. 14 55.50
38 85.15 78.02 56.17 57.45 79.11
40 121. 24 109. 41 79. 54 83.26 114,41
42 174. 63 155. 54 113.96 122.49 168.21
44 255.06 224.63 165. 58 183.50 252.12
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Table 3 Comparison of bearing capacity factor N, between classical theory and this paper

/(") Terzaghi Vesic Hansen Salgado AL Michalowski Soubra
15 1. 66 2.65 1.18 1. 06 2.24 2.04 1.95
20 4,22 5.39 2.95 2.68 4.55 4.52 4.49
35 50. 97 48.03 33.92 33.68 46. 70 48.51 49. 00
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Fig.5 Comparison of bearing capacity between calculated

values and test values
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