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Numerical Simulation of Time Effect of Single Pile Settlement
of Site Foundation in 220 kV Substation
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Abstract: Taking the single pile of the site foundation of a 220 kV substation in a certain area as the test object,
the pile—soil system interaction model is constructed, and the relevant values are solved by using the wave analysis
program of traveling wave decomposition, Laplace transform, wave analysis program and trapezoidal integration
methods, to simulate the influence of pile=soil parameters, elastic modulus, subsoil thickness and creep variable
on the time effect of the single pile settlement of site foundation in 220 kV substation under static load. The test
results show that the pile—soil parameters have a great influence on the single pile settlement of site foundation in
the 220 kV substation. When the soil around the single pile of the foundation is subjected to the static load force of
the single pile top of the foundation, a certain amount of settlement will occur with the increase of time. When the
shear wave velocity of the pile side soil is the maximum, the settlement of the single pile top will tend to be stable

and the settlement will be the minimum in a short time. The internal friction angle is inversely proportional to the
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settlement of single pile. When the elastic modulus increases, the settlement of single pile top will decrease. The

thickness of subsoil is inversely proportional to the time of settlement stabilization. The creep variable gradually

decreases with the increase of the action time of self-weight stress. When the action time is 2000 d, the settlement

of the pile top is the largest.
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Table 1 Main physical and mechanical parameters of the soil layer
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ST 6 30 22.8
BB REU(10°%cm-s™) 1.5 1.2 2.1
JEZiAS i/ (MPa ) / / 10.94
% E/(KNem™) 18.5 19.0 20.5
Hi %R 71/(kPa) 10 / 35.7
KRB KA (%) / / 16.85
AR T FFIEAE/ (kPa) / 150 450
TR E <0 <0 <0
JEREE/(m) 9 10 9
KIRFLER L / / 16.85
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Table 2 Parameters related to the pile body and the contact surface
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Table 3 Setting of force boundary conditions of single pile composite foundation
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Table 4 Main model parameters of the single-pile

test for the foundation
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Fig.1 Computational model architecture
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Fig.3 Calculation cloud map of single pile settlement of cement

soil mixing pile of composite foundation
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Fig.4 Influence of shear wave velocity of pile side soil on

settlement—time ( s—t ) curves
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