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Calculation of Excess Pore Pressure and Horizontal Displacement
Caused by H-shaped Revetment Pile Sinking

LIU Shixu, WU Yuedong™ , LIU Jian
(College of Civil Engineering and Transportation, Hohai University, Nanjing, Jiangsu 210098, China)

Abstract; Due to the special cross section of H-shaped piles, the characteristics of soil compaction
effect caused by pile driving cannot be simply replaced by the soil compaction law of pipe piles. There-
fore, based on the field test data of Hujiashen Phase II project, this paper studies the laws of excess
pore water pressure and soil displacement caused by pile sinking. Based on the modified circular hole
expansion model, a calculation formula for rectangular hole expansion suitable for H-shaped piles is de-
rived considering the particularity of H-shaped piles during hole expansion. The formula is used to cal-
culate the excess pore pressure and soil displacement caused by pile driving, and compared with other
methods. The results show that the modified expanded hole model fully considers the linear variation of
pore water pressure along depth in calculating the excess pore pressure and soil displacement of
H-shaped piles, and the results are closer to the measured data.

Key words: H-shaped pile; soil squeezing effect; field test; pore water pressure; soil displacement

field; modified reaming model
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Tab. 1 Physical and mechanical properties of each soil layer
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w/ % p/(g-cm™) e E /MPa c/kPa o/(°)
D-1 i+ 26.7 1.91 0.798 5.29 36.0 15.0
O-2 R+ 30.9 1.89 0. 892 5.40 34.9 13.1
@-1 R 33.9 1.86 0. 964 4.62 21.3 9.4
@-2 Bk 28.5 1.88 0. 846 9.04 10.3 25.2
®@-1 t 27.3 1.94 0.789 6.21 42.9 14. 4
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Fig. 1 The schematic plan of revetment
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Fig. 2 The layout position of field instrument (unit; mm)
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Fig. 4 Changes of pore water pressure at different depths on

the day of pile sinking at measuring point Ul

FLBRAK 1 /kPa

" 10 20 30 40 50 60 _ 70

1 -

bgEE N

3 . fTM%%E
£ > fINTSH)E
@4 | SHTAEN G
* T IIANRSH)E

: £~%

ol N fT)\l9%’%)§

7+ e -

8

P 5 U2 I RO 5 KA [ AL B K e g 22 L
Fig. 5 Changes of pore water pressure at different depths on

the day of pile sinking at measuring point U2
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Fig. 7 Horizontal displacement of soil at different

depths during pile driving by stages
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