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Control Standard of CFG Pile Treatment of Highway Soft Ground
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Abstract To propose a control standard of highway soft ground isostatic settlement, the relationships of the pile spacing, length,
modulus and the maximum settlement on the top soft ground are analyzed using the established CFG pile treatment model of highway
soft ground by ANSYS finite element. The results show that with the increase of CFG pile spacing the maximum settlement on the top
soft ground increases correspondingly, while the maximum settlement on the top soft ground reduces correspondingly with the increase
of length and modulus. The greatest impact on the maximum settlement on the top soft ground is the CFG pile spacing, therefore the
pile spacing is taken as the control standard of CFG Pile treatment of highway soft ground settlement. Different control standards of
highway soft ground isostatic settlement of combinations of CFG pile spacings are proposed.
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Fig. 1 Finite element model of CFG pile treatment
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Table 1 Foundation structural parameters

T BREE JREE WIRRL 08 RiRJ1 R S/
bV = m B/MPa I kPa  ff1/(°) (kN-m*)
ARt 2.8 13 035 05 20 17
MR 5.6 16 030 20 24 18

s 3.1 14 035 15 20 17
Wit 2.5 16 030 20 24 18
iRt 38 13 035 05 20 17

2 MUK L 4l 16 030 2.0 24 18
BEki+ 8.1 16 030 20 24 18
WAkt 3.8 13 035 05 20 17
IR L 1.3 3 035 05 20 17
3 BEKiE 63 16 030 20 24 18

i o 1.7 16 030 20 24 18

¥kt 1.9 16 030 20 24 18
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Fig. 2 Relationships between settlement and pile spacing
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Fig. 3 Relationships between settlement and length
under different working condition
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Fig. 4 Relationships between settlement and modulus
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Table 2 Surface settlements for CFG pile spacing

AN [V [E] BRI R et/ eom

T
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Table 3 Differential settlements between different spaces
of piles and working condition

) HEIE] ANTFIRE ]2 15 2 S DU F em

#/m Im 1.5m 2m 2.5m 3m

1.0 - 1.2 2.9 4.7 8.0

1.5 - - 1.7 3.5 6.8

1 2.0 - - - 1.8 5.1
2.5 - - - - 3.3

3.0 - - - - -

1.0 - 1.5 2.9 4.7 8.0

1.5 - - 2.1 4.7 7.8

2 2.0 - - - 2.6 5.7
2.5 - - - - 3.1

3.0 - - - - -

1.0 - 1 2.7 4.6 7.9

1.5 - - 1.7 3.6 6.9

3 2.0 - - - 1.9 52
2.5 - - - - 3.3

3.0 - - - - -
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Table 4 Differential settlements of three working conditions
of pile spacing
ARV 2H 5 2 S DU (R em
TH  10mY I5mY5  20m525 25mY

1.5m 20m m 30m
1 1.2 1.7 1.8 33
2 1.5 2.1 2.6 3.1
3 1.0 1.7 1.9 33

x5 HEEEHAEERITEE
Table 5 Differential settlements of different pile spacings
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