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GROWTH OF PILE BEARING CAPACITY OVER TIME CONSIDERING
THE DISSIPATING OF EXCESS PORE PRESSURE

LEI Huayang”® LV Qiangian® LIU Lixia™

(@Department of Civil Engineering, Tianjin University, Tianjin 300072)

(@Key Laboratory of Civil Structure and Safety of Binhai, Tianjin University, Tianjin 300072)

Abstract The dissipating of excess pore pressure caused by pile sinking is one of the main factors result in time
effect of ultimate bearing capacity of pile. This paper discusses the change rule of pile bearing capacity with time
through the finite element simulation under the geological conditions of the pile foundation in the second phase pro-
ject of the free port logistics processing zone in Dongjiang, Tianjin. It finds that the formula of pile bearing capacity
about time effect in dredge fill can be used as reference for engineering use. It monitors the excess pore pressure at
each observing point in order to verify the numerical simulation results. It discusses the change law of the distribu-
tion and dissipation of excess pore water pressure. Numerical simulation shows that the dissipation rate at the tip of
pile can reach 97% 20d after pile sinking. The ultimate bearing capacity of pipe pile increases over time basically
in accord with the dissipation of excess pore water pressure. It also introduces a formula of pile aging bearing capac-
ity in dredge fill. Measured results show that the effective range of construction on dredger fill around the pile is 9
—10 times the diameter of pile. The excess pore pressure increases with the depth increasing. The closer it from the
pile, the greater the excess pore pressure is. The smaller the permeability coefficient of soil is,the more slowly the
excess pore pressure dissipates.
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Fig. 1 Engineering geological profile
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Table 1 The main physical and mechanical indexes of soil
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b i 5 1. 092 9.61 38.99 18.23 .11 0.93 0.67 3.42
6a b 5 1.009 7.51 48.39 17.30 .37 0.92 0.94 2.52

6b WER L 5 1.374 17.52 32.75 18. 86 0.92  0.91 0.45 4.28 2. 00E+05
6c i+ 4 1.283 9 34.93 18.61 0.99 0.78 0.52 3.85
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9 MR+ 24 1.578 18.95 23.93 20. 12 0.67 0.53 0.28 6.13
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Fig. 2 Mesh model
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Fig. 3  Pile load-settlement curve
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Fig. 4 Excess pore water pressure-time curve
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Fig. 5 Ultimate bearing capacity of pile-time curve
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Fig. 6 Measure point locations
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Table 2 Ascendant range and dissipation of

pore water pressure at each depth
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