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Influence of excavation on adjacent rigid-flexible piles considering
change of void ratio coefficient with depth
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Abstract: Excavation will easily induce additional deformation and stress relaxation of soils, causing the additional inner forces
and displacements of the adjacent piles. Based on the modified Cam-clay model, the user subroutine named VOIDRI of
ABAQUS is used to achieve the void ratio nonlinearly changing with depth to perform numerical simulations. The elastic
modulus and diameter of pile are taken into account, and the influences of excavation on the additional inner forces and
displacements of the adjacent piles are discussed. Some suggestions for the design and construction are proposed.
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Fig. 1 Ground settlement outside foundation pit
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Fig. 2 Sketch for procedure of deep excavation
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Table 1 Values of parameters of modified Cam-day model
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Fig. 3 Finite element mesh
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Fig. 4 Lateral force of piles with different excavation steps
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Fig. 5 Bending moment of piles with different excavation steps
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Fig. 6 Lateral displacement of piles with different excavation steps
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Fig. 7 Vertical displacement of piles with different excavation steps
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Fig. 8 Lateral force of piles with different elastic moduli

E4E/ (KN-m)
6100 0 100 200 300 400 500 600 700 800 900 1000

—=— HESLIAH0.25 GPa
—— S 2.5 GPa
—a— PEFLFAR K25 GPa
—v— BEELHER 100 GPa
—— BEIEHAE 250 GPa

9 TRIMEBEMES T
Fig. 9 Bending moment of piles with different elastic moduli
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Fig. 10 Lateral displacement of piles with different elastic moduli
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Fig. 11 Vertical displacement of pile with different elastic modulus
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Fig. 12 Lateral force of piles with different diameters pile
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Fig. 13 Bending moment of piles with different pile diameters
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Fig. 14 Lateral displacement of piles with different pile diameters
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