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Numerical analysis of bearing behaviors of uplift piles during pit excavation
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Abstract: The excavation results in unloading state of the soils, which influences the original loading characteristics of uplift
piles. Based on the numerical simulation method, change of the bearing behaviors of the uplift piles caused by excavation is
systematically studied. The rules of ultimate uplift capacity, side friction and axial force are discussed by comparing different
excavation scopes and relative locations. The results show that, excavation leads to soil rebound under the bottom, induces
positive side friction in the upper part of the piles and negative side friction in the under part, and reduces the ultimate uplift
capacity of the piles. Moreover, the degree of decrease is proportional to the size of the foundation excavation. The variation of
side friction and axial force of the center pile caused by foundation pit excavation is more obvious than that of side pile and
corner pile and change of corner pile is the minimum. The ultimate uplift capacity of the center pile is largely affected by the
curtain effect of group piles.
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Fig. 1 Influence of excavation on uplift pile
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Table 1 Soil parameters
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Fig. 2 Finite element model of single uplift pile
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Fig. 3 Side friction due to excavation and loading
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Fig. 4 Axial force due to excavation and loading
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Fig. 5 Side frictions under different excavation scopes
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Fig. 6 Axial forces under different excavation scopes
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Fig. 8 Ultimate uplift capacity and loss proportion under different

excavation scopes
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Fig. 10 Side frictions at different locations
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Fig. 11 Axial forces at different locations
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Fig. 12 Side frictions considering different pile numbers
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Fig. 13 Axial force considering different pile number
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