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Theoretical analysis on mechanical characteristics of deep and long pile
casing for cast-in-place piles in deep soft clay
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Abstract: A mechanical model for the calculation of push-in and pull-out resistances of the deep and long pile casing for
cast-in-place piles in deep soft clay is established in this paper. Based on the theory of small hole expansion, the earth
squeezing effect of the pile casing is analyzed. Considering the changes of concrete parameters of cast-in-place pile with
time, the effects of geometric size and lifting time of pile casing on the stress and evolution of pile casing during installation
and pull-out stages are analyzed respectively. The results show that when the length of the pile casing is less than 20 m, the
penetration resistance during installation is less than 50 t force, which mainly depends on the self-weight of the pile casing,
and the penetration resistance increases sharply with the increase of the length of the pile casing. The pull-out time of pile
casing has a significant impact on the pull-out force, especially after pouring for 3 hours, the cementation force at the
concrete interface increases sharply, and the pull-out force increases significantly. It is suggested that the lifting time of pile
casing should not exceed 3 hours during on-site construction. The mechanical model proposed in this paper can provide
theoretical basis and guidance for the optimal design and construction of deep and long pile casing of cast-in-place pile in
thick silt stratum.
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Fig. 1 Schematic diagram of stress during pile casing driving
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out
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Table 1  Soil layer distribution and parameters in the example
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Fig. 3 Maximum penetration resistance of pile casing under different working conditions
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Fig. 5 Penetration and pulling resistance distribution of pile casing with different diameters
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