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An analytical solution for calculating base-plane size of spread footings
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Abstract: With regard to the disadvantages of the conventional iteration method for determining base-plane size of spread

footings, a novel analytical method is proposed for design of base-plane size under centric and eccentric loads respectively,

according to the concepts of the limit state and the specifications of Chinese National Code of Foundation Design for Buildings.

good reference for engineering practice.

In this method, the check formulae for bearing capacity of spread footings are transformed into cubic and/or quartic inequalities
the advanced mathematical software such as MAPLE can be used to provide accurate value of base-plane size with a lower
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with one unknown quantity, which can be solved easily with Cardan’s or Ferrari’s methodology. For the sake of convenience,
| |

limit. Finally, the validity of the proposed method is verified through a case study, which proves the new method can provide
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Table 2 Lower limit values of base-plane breadth for different

values of k (twice loadings)

k b b, b b,

1.0 3.959 3.959 4.209 4.209
1.2 3.630 3.630 3.902 3.902
1.4 3.372 3.372 3.660 3.660
1.6 3.163 3.163 3.463 3.463
1.8 2.989 2.989 3.299 3.299
2.0 2.842 2.836 3.159 3.159
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Table 3 Lower limit values of base-plane breadth for different

values of & (6 times loadings)

k b/ b, b b,

1.0 6.627 6.679 6.681 6.730
1.2 6.090 6.097 6.185 6.198
1.4 5.668 5.668 5.796 5.796
1.6 5.326 5.326 5.478 5.478
1.8 5.039 5.039 5.213 5.213
2.0 4.796 4.796 4.988 4.988
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