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Pull-out tests on belled piles

SUN Yang-bo', ZHU Guang-yu*, YUAN Ju-yun?
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Abstract: The belled pile has been widely applied in foundation engineering for long time. Early, it was mostly used to increase
the tip resistance of piles through the enlarged base in hard soil to reduce the cost. The uplift capacity of a single belled pile
could be remarkably increased by adding a bit of concrete when the pile was bearing pull-out load. Based on the results of the
static uplift load tests in site and laboratory model tests, the uplift capacity of a single belled pile is compared with that of a
single constant section pile, and the uplift capacity of belled tension pile is analyzed. The formula for the uplift capacity of a

single belled pile in soft soil area is proposed. Moreover, the effect of group belled piles is also discussed.
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Fig. 1 Soil profile and sectional dimensions of pile
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Fig. 2 Uplift load vs uplift displacement (U — &) of pile top
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Fig. 3 Uplift load vs uplift displacement (U —¢&') of pile top
and tip
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Fig. 4 Soil profile and sectional dimensions of pile
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Fig. 5 Uplift load vs uplift dispalcement (U — &) of pile top
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Fig. 6 Failure mode of pear-shaped quadric surface and its
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simplified failure mode
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Fig. 7 Layout of test group pile configuration
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Fig. 8 Relationship curves between load and settlement of group

B-pile with pile spacing 2.5d and single B-pile
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Fig. 9 Relationship curves between load and settlement of group
A-pile with pile spacing 3D and single A-pile
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Table 1 Ultimate uplift capacity and group effect coefficient from

laboratory tests
PR AR ) (NEREE) KN TERESUIR RS R B
A 8] B AT B 7Y
AR B %
RERE FE REVE FAE
2.0D() 0631  1.001 0.63

25D(d) 0.751 1.001 0.612 0.812 0.75 0.75
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3.0D(d) 1.031 1.101 0.712 0.712 0.94 1.00
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Fig. 10 U —& curves of group piles (2A1 and 2A2)
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Fig. 11 U —¢& curves of group piles (2B1, 2B2 and 2B3)
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Fig. 12 Comparison of U —& curves of 2A2 pile and 2B3 pile

between group piles and single pile
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