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Upper bound solutions of ultimate bearing capacity of curved footing
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Abstract: The bearing capacity of curved footing over foundation soil is considered. In order to solve the ultimate bearing

capacity of curved footing on the soil, the Prandtl and the Hill mechanisms are improved. The kinematic approach of the limit

analysis is used to calculate the average limit pressure under footings. Using the limit analysis methods, the upper bound

—_

solutions of the ultimate bearing capacity are obtained. By comparison, the solutions are greater than those of the ultimate
| |

bearing capacity of the plane footing and less than those of the ultimate bearing capacity of the plane footing with which the
buried depth is half the width. The analytical solutions can be used for calculation of curved footing.
Key words: ultimate bearing capacity; upper bound solution; curved footing
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Fig. 1 Calculation of bearing capacity based on Prandtl

mechanism and velocity diagram
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Fig. 2 Calculation of bearing capacity based on Hill mechanism
and velocity diagram
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Table 1 Variation of N, with ¢

/(") 5 10 15 25 30 35 40
Prandtl A1) 7.391 9.428 12.287 16.437 22.711 32.667 49.433 79.833
Hill 144 10.704 13.693 17.840 23.783 32.638 46.470 69.368 110.129
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Table 2 Variation of N, with ¢
Q/(°) 5 10 15 20 25 30 35 40
Prandtl #/L#) 1.954 2.983 4.625 7.326 11.944 20.223 35.984 68.366
Hill HL#4 3.218 4.813 7.306 11.321 18.038 29.823 51.764 95.835
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Table 3 Variation of N, with ¢
o/(°) 5 10 15 20 25 30 35 40
Prandtl A1) 1.484 2.612 4.711 8.754 16.873 34.114 73.575 173.290
Hill §L#4 2.150 3.549 6.039 10.627 19.431 37.295 76.344 170.493
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