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Numerical Simulation of Vertical Bearing Capacity of
Cemented-Soil Pile Rooted With Short-Core PHC Pipe Pile
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Abstract: In order to study the vertical load transfer of the cemented-soil pile rooted with short-core pre-
stressed high-strength concrete(PHC) pipe pile, numerical simulation was carried out in combination with field
case. The distribution characteristics of axial stress and lateral friction resistance of the pipe pile and cemented
soil under various load steps were analyzed. The load-bearing and influencing factors of bearing capacity of
rooted pile was studied. The numerical simulation results show that: In the length range of pipe pile, cemented
soil contributes to the lateral resistance of pipe pile. At the end of pipe pile, the load is transferred rapidly
from the pipe pile to cemented soil, resulting in a sharp increase in the stress and strain of cemented soil here.

The lateral deformation of cemented soil near the end of pipe pile increases sharply, which increases the friction
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strength of the interface between pipe pile and cemented soil, and also increases obviously the lateral friction
resistance of pipe pile. Plastic deformation is concentrated at the cemented soil near the end of pipe pile, resul-
ting in a weak part of the rooted pile. The increase of cohesion of cemented soilcan significantly improves the
bearing capacity of the rooted pile. However, the elastic modulus and friction angle of cemented soil have little
effect on the bearing capacity of the rooted pile. In order to fully develop the bearing capacity of the rooted
pile, the cohesive force of cemented soil 250 kPa, the friction angle 40° and the elastic modulus 400 MPa are
suggested for design.

Keywords: short-core prestressed high-strength concrete pipe piles; cemented soil rooted piles; lateral fric-

tion resistance; vertical bearing capacity; numerical simulation
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Fig. 2  Numerical model mesh and boundary conditions (unit; m)
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Tab.1 Physical and mechanical parameters of the model material
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Tab. 2 Mechanical parameters of contact surface
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