DOI:10.16285/j.rsm.2013.01.038

34 1 Vol.34 No.1
2013 1 Rock and Soil Mechanics Jan. 2013

1000 7598 (2013) 01 0283 07

1 1 1 2
1. 430071
2. 650041
PFC?®
30 mm IFR
3
TU 473.1 A

Study of process of open-ended pipe pile driven into sand soil
by particle flow simulation
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430071, China; 2. Survey Branch of Hydrochina Kunming Engineering Corporation, Kunming 650041, China

Abstract: Based on particle flow theory, the laws of soil plug formation, meso-structural changes of sand soil particles and stress
field distributions of soil around pile are studied by using PFC? to simulate and reconstruct the process for different types of
open-ended pipe piles driven into sand soil. In addition, the macro-mechanical response is exposed by analyzing the variation of
mesomechanical parameters. The results show that the soil plug effect is largely affected by the pipe diameter, for pipe pile of 30 mm
outer diameter driven into sand soil, the value of the incremental filling ratio ZFR is small, so the soil plug effect is significant and
the height of soil plug is small, whose sinking mode is similar with close-ended pipe pile. While with the increase of pipe diameter,
the plugging effect decreases rapidly, for the large diameter pipe, the sand soil in the pile is not plugged completely. The
mesomechanical parameters such as porosity and sliding fraction have obvious corresponding relation with soil macro displacement;
and based on this, soil around pile is divided into three regions. The horizontal stress, the vertical stress and the shear stress of soil
around pile are formed the "stress nucleus™ at pipe pile bottom during driving process, the stress field distributions of soil are close for
different types of open-ended pipe piles.
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Table1 Meso-parameters of numerical model for
sand soil and pipe pile

3 Dmax Dmin k,-, KS
pIEEM)  m /mm n ZMNIM) A(MNIm)
2.0 6.0 30 017 30 30 08
2.4 5000 5000 15
2.2
0.6 mx0.8 m D 30 40 50
60 mm 6 8 10mm L=500 mm
4 wall

measure circle in foundation

¢ 30 mmx6 mm

72 mm

100 mm
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Fig.3 Soil plug height at different driving depths

2 IFR
Table 2 Value of incremental filling ratio at
different driving depths

IFR/%
/mm ¢ 30 mmx ¢40mmx ¢ 50 mmx ¢ 60 mmx
6 mm 8 mm 8 mm 10 mm
d 04m e 05m 0 100 72.0 79.8 86.0 927
2 100 200 11.8 84.0 95.0 99.6
Fig.2 Soil plug formation at different driving stages 200 300 6.6 594 86.9 783
300 400 6.9 68.0 84.4 80.5
400 500 0.1 73.9 81.9 86.2
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Fig.4 lIsograms of porosity change
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Fig.7 Isograms of vertical stress (unit: Pa)
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Fig.8 Isograms of shear stress (unit: Pa)
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