54556 W b2 LN ~ S | O Vol.4 No.6
2022 4£ 11 H Journal of Ground Improvement Nov. 2022

DOI: 10.3785/j.issn.2096-7195.2022.06.009

T ABAQUS BT [X CFG #%
Fte [ &= (o] @ J& (& 43 47

HinF, HFT
(iR KM R SR A IRA R, Tk T 050022)

& E: CFG MRS LX) TR N A M BlE W s L. 4R35 m LA & (0 A8, PR T CFG MEfEix Ly
H DX A HE) R o XN EEIRE CFG MEFEHE T LA SR ALILER, FIFH ABAQUS HUE BERLERAFx i fLId 2 v
A TB] AR R FLBR K s 7978 4 AR ) AR A AT TR T, 45 R 7R, CFG HEGFLIL R 22 i b i) LA AL
SISTEE S N AR, FEEIUETEEEEROR, AR5 i R AR AR TR B Al R B T AR e
T T A T e DX 3 A A 4 T A A B B L P RS i T R A6, A - A 7E BB AR LR [
FRALNRSN, TE CRE S HT AL B R AR B i 51 K B FL . LR, SRR ORMEAIEE . 1E U ik
TRt AP SR IR AT BT A5 B B kb B FLIL R A R A

XHEIR: MK CFG BE; #ifL: fLBEJI: ABAQUS

FESES: TU473.1 HEMARIRED: A YEHS: 2096-7195(2022)06-0514-06

Cause analysis of CFG pile construction quality problems in soft soil area
based on ABAQUS

HU Rui-feng, ZHENG Xue-yuan
(Zhongtu International Architectural Desigh Co., Ltd., Shijiazhuang 050022, Hebei, China)

Abstract: In the engineering application of CFG pile in soft soil areas, problems such as stringing holes and necking that
affect the quality of the project often occur, which limits the popularization and application of CFG pile in these areas.
Aiming at the phenomenon of string holes in the construction of CFG piles in a project in Cangzhou, ABAQUS
numerical simulation software was used to simulate and analyze the pore water pressure changes of the soil between the
piles and the displacement of the soil around the piles during the hole formation process. The results show that the
pore-forming process of the CFG pile will cause the soil pressure around the pile to increase first and then decrease. In
addition, the pore pressure increases greatly, which can easily cause the soil strength to decrease. At the same time, during
the drilling and lifting of drill pipe, the free surface generated by the unfilled soil area between the blades creates a
convenient conditions for the displacement of the soil around the pile into the newly formed hole. This causes the soil
around the pile to flow into the newly formed hole under the action of confining pressure, forming a soil flow channel
between the existing pile and the newly formed hole and causing the string hole. Practice has shown that measures such
as reasonably increasing the pile spacing, appropriately increasing the drilling speed, and adopting pile jumping during
construction can reduce the occurrence of string holes.
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Table 1 Statistical table of ground conditions within the range of pile length

%E HEEW JEEm  EJE/(KN/mB) iﬁ;ﬁﬁﬁ BARE  fLBRLE i JukPa EEEESI(Y)
@ i 0~2.4 13.6 37 16.2 1.086 6.4 27.2
@1  WEFLIH L 0~1.2 18.1 43 20.7 0.791 18.9 16.9
@ IR L 3.4~53 18.2 3.9 26.3 0.864 26.5 13.1
® MR+ 1.2~2.0 19.0 42 24.9 0.761 23.3 12.9
@ g 0.9~1.7 18.8 7.3 233 0.751 5.4 15.4
® b e 2.7~46 19.4 8.5 23.7 0.704 20.9 11.2
®- Wt 1.5~3.2 19.6 13.8 21.8 0.649 5.7 24.4
©® K i 3.6~5.6 19.6 8.8 23.2 0.678 27.0 15.1
#2 65 CFGHELITEH
Table 2 Design parameters of CFG pile in building 6
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Fig. 1 Construction sequence of CFG pile and concrete surface sinking at the top of pile 43
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Fig. 4 Cloud map of soil pore pressure loading between piles
at the moment of loading
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Fig. 5 Cloud map of pore pressure between piles after
pile pore completed
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Fig. 6 Lateral variation of pore pressure
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Fig. 7 Variation of pore pressure and effective stress at the
central point
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Fig. 10 Cloud map of soil displacement around the pile
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Table 2 Horizontal displacement of soil between piles corresponding to different values of ¢ and ¢

mm

W EES f %7 c/kPa

/(9 5 10 15 20 25 30 35 40
5 63.0 59.5 56.0 52.6 49.1 457 42.2 38.8
10 315 29.8 28.0 263 24.6 2238 21.1 19.4
15 209 19.8 18.6 175 16.4 15.2 141 12.9
20 15.7 14.8 13.9 13.1 12.2 114 105 97
25 12,5 11.9 11.2 10.5 9.8 9.1 85 7.8
30 10.5 10.0 9.4 8.8 8.3 77 71 6.6
35 8.9 8.7 8.1 7.7 7.2 6.8 6.3 58
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Table 3 Horizontal displacement of soil around piles with
different drilling depths

ST DXCHEE T R B /m A R AAOKCT [ A RS imm
2 0.004
4 1.100
6 3.000
8 6.000
10 9.000
12 12.100
14 15.000
16 17.800
18 20.800
20 23.300
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