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Bearing characteristics of plum-blossom pile under
lateral loads in sand
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Xi’an 710054, P. R. China)

Abstract: Plum-blossom pile is a novel kind of new cross-sectional shaped pile, and at present, there is no relevant
research on the bearing characteristics of plum-blossom pile under lateral load. Based on the theory of circular
hole expansion, the calculation method of soil displacement around plum-blossom pile in sand during pile sinking
is established. With considering the special-shaped effect of plum-blossom pile section, the soil squeezing
displacement in the positive direction of coordinate axis is obtained by using the principle of coordinate
transformation and superposition on the basis of Hooke’s law. The differential equation of pile deflection curve is
derived by using m method and its difference solution, and the reliability of the established theoretical method is
verified by comparing with the experimental results. The results show that the horizontal displacement of soil

between plum-blossom pile and circular pile with equal cross-section is similar. With the increase of horizontal
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load, the horizontal displacement first increases and then decreases, and the horizontal displacement of soil near
plum-blossom pile is about 73.5% of that of circular pile with equal cross-section. The vertical squeezing force of
plum-blossom pile on the soil facing surface under horizontal load is small, and the vertical displacement
fluctuates with the increase of horizontal load. With the increase of horizontal load, the horizontal displacement of
soil in the middle of plum-blossom pile first increases and then decreases, and the maximum horizontal
displacement is about 75% of that of circular pile with equal cross section.

Keywords: plum-blossom pile; bearing characteristics; lateral loads; m method; model test
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Fig.1 Three types of squeezing soil for plum blossom piles
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Fig.2 Diagram of spherical cavity expansion of plum blossom piles in infinite soil
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boundary of plum blossom piles
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Fig. 8 Two calculate widths of plum blossom piles
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Fig. 15 Soil displacement in front of circular pile under different horizontal loads
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Fig. 16 Soil displacement in front of plum blossom pile under different horizontal loads
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Fig. 17 Curve of horizontal load-horizontal displacement of soil facing the soil surface
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Fig. 18 Horizontal load-vertical displacement curve of soil facing the soil surface
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Fig. 19 Horizontal load-horizontal displacement curve of soil in the middle of pile body
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