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Abstract; In underground engineering, the main structure with the basement is built with CFG
pile composite foundation because the natural ground bearing capacity is insufficient.Because the
construction length of the CFG pile is limited by the spiral drilling machine, CFG piles under the
floor of the basement must be constructed after a part of the deep foundation pit is excavated.In
certain deep foundation pit engineering with CFG pile construction, there is an obvious crack phe-
nomenon on the ground surface around the foundation pit.In order to explore its causes, the de-
formation characteristics of the foundation pit are analyzed considering the action seepage when
CFG piles are constructed in the foundation pit after part excavation.The analysis uses FLAC*” as
the numerical simulation tool. The calculated results are compared with actual monitoring data of
the foundation pit. Finally, the causes of cracks in the ground around the foundation pit during

construction are studied. The results show that the rapid sampling effect in the foundation pit de-
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creases the earth pressure in the passive zone of the foundation pit when CFG piles are construc-
ted in the foundation pit after part excavation. The effect scope of earth deformation around a
foundation pit is beyond the scope of monitoring which is twice the depth of the foundation pit.
Therefore, the scope of monitoring of the ground deformation around similar foundation pits
should increase appropriately on the basis of meeting the requirements of the National Standard.
According to the calculation results,it is suggested that the scope of monitoring in similar founda-
tion pit engineering should adopt the sum of the foundation pit excavation depth and the CFG pile
length at the foundation pit bottom.Similar foundation pit engineering design should increase the
length of the support structure and the depth of the waterproof curtain.Construction of CFG piles
in foundation pits should be from the inside to the outside edge of the foundation pit with piling
every a few piles.The construction time should increase appropriately. These measures will help to

reduce the deformation of surrounding soil due to the construction of CFG piles in foundation pits

after part excavation.
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Fig.1 Modeling position of the foundation pit (unit: m)
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Table 1 Parameters of soils
+ )2 5k L A A BB R A HE RN PN JEE $% FEE PR YY)
i = H#/MPa J(med ) /(kNem ?) /(kNem 2 /() /(kNem 3) #=/MPa  i#/MPa
(1 I+ 15.39 0.35 0.15 18.9 11 23.8 15.0 17.10 5.70
(2) -t 15.42 0.35 0.20 18.9 10 24.7 15.1 17.13 5.71
(3) i+ 6.04 0.35 0.05 17.4 33 8.9 12.6 6.71 2.24
) B+ 5.35 0.35 0.15 19.2 20 10.3 15.3 5.94 1.98
(5) B+ 14.69 0.35 0.20 19.3 10 25.1 15.5 16.32 5.44
(6) R+ 4.93 0.35 0.15 18.6 20 11.0 14.4 5.48 1.83
) -t 15.73 0.35 0.2 19.3 11 24.9 15.5 17.48 5.83
(8 g + 5.84 0.35 0.15 19.2 19 10.7 15.3 6.49 2.16
9 Bt 9.52 0.35 0.25 19.4 11 19.3 15.5 10.58 3.53
(10) g+ 5.94 0.35 0.15 19.5 19 10.6 15.7 6.60 2.20
an -t 10.79 0.35 0.2 20.1 10.6 21.5 16.5 11.99 4.00
(12) B b £ 12.74 0.35 0.15 20.0 10 23.2 16.7 14.16 4.72
(13) g+ 7.67 0.35 0.2 20.0 20 15.1 16.6 8.52 2.84
(14) Bt 15.67 0.35 0.15 19.7 11 21.2 16.1 17.41 5.80
(15) L 9.28 0.35 0.25 19.9 19 16.8 16.3 10.31 3.44
(16) it 8.64 0.35 0.15 19.2 33 18.0 15.0 9.60 3.20
an R 4 9.55 0.35 0.25 20.0 21 16.2 16.5 10.61 3.54
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Table 2 Material parameters of the retaining structure

HFR B/ MPa By Y1 i/ MPa
Bl 4 45 4 2.33X10* 1.08X10*
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E I3 BB N T CFG Bk 30 23 14 K 5% 0 38 A
HZIEILY IR N 9.5 m, CFG M TR E N
24.5 m, B R B CFG BEVRE 1) =A%, BT

DL A A 1) 15 B2 5 2 100 m, CFG BERIEE R 1.6 m.,
R T VTG B AR A AR (1 B R GRS A S8R 9.6
m, K BE Sk ML BT 0 T 6 1) 3 B A0 ) AE AR 115
m, FEHTID G PSR T Rk 65 m, B S A 1 R
PR 9.6 mX 115 m X 100 m, HBF B Az & A 1
fiw FERVNE 2 i, YL E A MRS TE
TZABE IR v AR DL HL R el T Ak A v A 2

®3 HAMBSEER
Table 3 Material parameters of the bolts

7K [ 1 Jia i) A4t L A B i 1 B L SRR T L Al ] 14
HR . MK/ m o S fic 17 N ,

i /m B /m /(% KJE/m K /m /(MN+m~ 1) Jj/kN A% /mm
AT O 1.2 3.3 15 14 7 7 20515.2 15 100 150
AT Q 1.2 2 15 15 5 10 20515.2 30 140 150
HiFFQ 1.2 2 15 20 5 15 30515.2 30 200 150
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Fig.2 Model of the foundation pit
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Table 4 Displacement of actual monitoring points 16

JHE 1/mm  JFHE 2/mm  JF4Z 3/mm  JFZ 4/mm
1.3 2.51 11.62 12.62
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Fig.3 Comparison of the displacements measured in the

foundation pit and simulated by the model
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Fig.5 Soils displacement comparison around the founda-

tion pit using different construction plans
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Fig.6 Displacement curve of each point in the foundation

pit after CFG piles construction using different sup-

port schemes
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Fig.7 Displacement curve of each point in the founda-
tion pit after CFG piles construction with differ-

ent lengths of waterproof curtain
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