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Analysis of soil deformation in jacked pile group
based on the model test

ZHANG Jian-xin, LU qun, WU Dong-yun, SUN Shi-guang

(Tianjin Key Laboratory of Soft Soil Characteristics and Engineering Environment, Tianjin Institute of Urban Construction, Tianjin 300384, China)

Abstract: In the past the study of squeezing effect during pile driving focused on the single or double pile, but little on the pile group.
Based on the model test, soil deformations were analyzed when the pile group were driven; then the soil lateral displacement, vertical
deformation and the law of soil surface heave were obtained. It is concluded that as the distance to the pile edge increasing, the soil
compaction displacement of the side surface of pile is logarithmicly decaying; the soil horizontal displacement and land surface heave

are accumulated continuously; but there are sheltering effects after pressing pile, constructing order of pile plays a key role in the soil

displacement; so it should be recognized in actual projects.
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Fig.1 Model test arrangement and the order
of pile pressing
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Fig.2 Lateral displacement as pile #1 being
pressed to 100 mm

- MK

—e— A% 5 cm kb
—a— VR 25 cm Ak
—v— ¥ 45 cm ib
—o— R 50 cm A&

T A

1 2 3 4 5 6 7 8 9 1011 1213 14
B B /em
B3 1" EfEEA 500 mm BB E

Fig.3 Lateral displacement as pile #1 being
pressed to 500 mm
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Fig.4 Soil surface elevation as pile #1 being pressed
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Fig.6 The areas of soil deformation
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Fig.7 Soil lateral displacements as pile #3 being pressed in
the third area
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The arrangement of points for displacement
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Table 1 The soil horizontal displacements in different depths in the second area (unit: mm)

- 25 3.5 45 6.5 8.5 10.5 125
HRIZ/mm - - - - - - - - - - - - - - - -
20 3B 28 3 2 M 3BE 24F  34F  2ME 3 BE 2B 3B 28 3B 2 3k
e 215 143 189 136 136 095 119 08 081 056 0.19 014 006 0.05 0.0l 0
50 3.02 220 243 184 220 142 163 1.8 122 088 048 034 0.09 006 0.08 0.0l
250 363 211 324 184 268 156 187 138 153 111 071 051 018 0.3 009  0.06
450 477 253 425 232 377 220 298 181 234 155 085 056 016 0.11 009  0.06
500 113 048 082 041 056 029 018 011 003 0.02 0 0 0 0 0 0

x£2 1 RKpERMY

Table 2 Soil surface heaves in the first area

A1) R 25
3.5 4.5 5.5 6.5 8.5 10.5 125

/em

ke
0.17 026 027 024 0.19 0.15 0.02 0

/mm

R3 HFTHRELE

Table 3 Soil surface heaves in the pile group
OB oM RO HON HON RO

HREE 0 R WA A A K
a 1.83 2.08 2.11 3.15 3.39 3.41
b 1.62 1.97 2.03 3.12 3.46 3.52
c 1.14 1.79 1.82 2.36 3.19 3.61
L E d 0.56 2.46 2.83 3.12 3.39 3.78
e 0.15 1.53 2.01 2.12 2.98 3.59
f 0.32 1.65 2.38 241 2.85 345
g 0 0.55 2.31 2.32 2.76 3.36
4 5
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