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Research on the horizontal bearing capacity of bucket foundations
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Abstract: The horizontal limit bearing capacity of bucket foundations and the distribution of the active and passive earth pressure are studied by
means of model tests and finite element method. The formula for evaluating the horizontal limit bearing capacity is suggested. Finally, the hori

zontal bearing capacity of double buckets foundation is investigated and a means to estimte the bearing capacity of the double buckets foundations

1s given.
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Fig. 1  Testing model
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Fig.2  Earth pressure distribution
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Fig. 3 Failure mode of single bucket footing
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Fig. 4 The forces acting on a single bucket in limit equilibrium
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Table 1 Comparison of results obtained by FEM and Eq. ( 5)

H/kN

T b/m I/m h/m S/ kPa P Xs) AR R ZE / % ' rad
1 0.5 0.5 0.25 3.75 3.3 3. 13 5.15 0.036
2 0.5 1.0 0.5 3.75 3.9 3.75 3.85 0.023
3 1.0 1.0 0.3 3.75 8.0 7.20 10. 00 0.035
4 1.0 1.0 0.5 3.75 6.5 6.25 3.85 0.032
5 1.0 2.0 1.0 3.75 8.0 7.50 6.25 0.028
6 2.0 2.0 0.6 3.75 15.0 14. 40 4. 00 0.033
7 2.0 2.0 1.0 3.75 13.2 12. 50 5.30 0. 036
8 2.0 4.0 2.0 3.75 16.0 15. 00 6.25 0.029
9 4.0 4.0 1.2 3.75 30.5 28.90 5.25 0.033
10 4.0 4.0 2.0 3.75 26.0 25.00 3.85 0.032
11 1.0 1.0 0.3 7.00 14. 4 13. 50 6.26 0.035
12 2.0 4.0 1.0 7.00 35.0 33.60 4. 00 0.025
13 2.0 4.0 2.0 7.00 30.0 28. 00 6. 67 0. 028
14 2.0 4.0 1.0 20. 00 102. 0 96. 00 5.88 0.025
15 2.0 4.0 2.0 20. 00 82.0 80. 00 2.44 0.023
16 2.0 4.0 2.0 40. 00 165.0 160. 00 3.03 0. 026
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Fig. 5 FEM model of double buckets
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Table 2 The calculated horizontal limit bearing capacity of case 1

L

D 0.2 0.5 0.8 1.0 2.0 3.0
Hi /KN 7.4 8.7 9.7 10.6 13.8 16.0
Ry, 1.21 1.32  1.47 1.6l 2.06  2.42
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Table 3 The calculated horizontal limit bearing capacity of case 2

'!L)' 0.2 0.5 0.8 1.0 2.0 3.0
H; kN 4.8 5.8 6.4 7.1 9.2  10.3
Ry, 0.73 0.8 0.97 1.08 1.39 1.56
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Fig. 6 Calculated results of double buckets foundation
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Fig.7 Model test results
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