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Centrifugal model tests on CFG pile-net composite foundation under

super-large loads
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Abstract: CFG pile-net composite foundation is widely used to reinforce soft soil foundation. Geotechnical centrifuge model

test was carried out to study the deformation and pile-soil stress characteristics of CFG pile-net composite foundation under

super large load in the storage yard of a wharf. The foundation, CFG piles, root piles, reinforced cushions, dust nets, track beam
foundation and ore loads are simulated. The variation laws of the surface deformations, pore water pressures and loads at the

top of the CFG piles and the pile-soil stress ratio of the composite foundation are analyzed under super-large loads. The

settlement rate of the composite foundation is within the stability control standard, and the settlement meets the requirements of

0 3

stable and safe under the load of 350 kPa, and the foundation reinforcement has achieved the expected effects

the storage yard. The horizontal displacements and settlements of the dust net foundation and the track beam foundation are
=]

small. The pile-soil stress ratio is 20~36. The test results show that the CFG pile-net composite foundation in the typical zone is

Key words: CFG pile-net composite foundation; deformation; pile-soil stress; super-large load; centrifugal model test
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Fig. 1 Profile of composite foundation

=1 THYENF M BERR

Table 1 Physical and mechanical properties of soils

e i /m FrIKE %:E AHEK
/% /(grem?3)  GEfF/kPa
FIHAD, 2.48 32.0 1.91 25
PR @1 6.20 50.8 1.72 31
L RN 3.50 31.0 1.92 41
HRLRP 3, 1.70 1.85
1@, @, 423 1.77 51
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Fig. 2 Layout of centrifugal model tests
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Fig. 3 Surface settlement-time curves of composite foundation
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Table 2 Surface deformations of composite foundation (mm)

P T] 4 551
= . s [E# Iy
W W 365 d 108 d
Sal -22 -9 39 42
Sa2 50 82 175 181
Ji% Sa3 139 210 399 411
Sa4 149 208 366 375
Sas -20 -2 71 76
/KF Dbl -4 -9 -28 -30
fi¥%  Db5 0 11 44 45

Yo IS 14 m J5, HEATESEEELT. Bt
Tt ARV 32 et o A P T (R k) 3 28 X st
BT BN (138, AELT R 3 B B o R385 ek /s o TE 3R
21T 408 d, 5 MNUTREI ASALFIDT R &5 3N 42, 181,
411, 375, 76 mm, “FIUTRFEZRE /N, KB CFG B
WA A R DU o T AR e . AEHERTE I Ui Rs
BEHLR. B/NISIE AR, BT R T
TEMER AR R Ak, AR HE 1 W 1) e AT — 0]l 5
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Fig. 4 Pore water pressure-time curves of composite foundation
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Table 3 Pore water pressures of composite foundation

iD=
A TA] 4 Ul U4
FLEKPa FLUERE FLEAPa FLERH
HEZ I 27 0.08 117 0.34
TR HE 48 0.14 180 0.51
. 50 o 0.14 205# ‘ 0.59
(TE# 32 d) (TE# 85 d)

1H# 365 d 33 0.09 198 0.57
H %, 408 d 32 0.09 197 0.56

FLBEK s 0 22800 LA Bt s e L P s BT
JEAEHERE HIALBR K JI RN, i UL AL F4T 8 T
EERHHE KB RV TR i R 2 T, LIRS ) iz
ANFALTICHERBR A 2 T A s U4, T FLIR K
EARBAA 014, L TRERHE 0.6, Ja&IL
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Fig. 5 Load-time curves at top of CFG piles
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Table 4 Loads at top of CFG piles
P Tfl TR Tf3 Tf4
M. MEPE/m 10, 1.8 14, 1.8 16, 1.8 16, 1.65
78 8 /kPa 150 232 319 350
iy e 184 344 539 543
by R HEHA 185 349 522 528
N {E#% 365 d 190 354 475 496
1E#% 408 d 191 353 474 495

4.2 HEERAIEE

5 HIH T AN RIS TR BAE 1 8 FUARFAEAA o
MUETT DA Y, SR, BE N Ty EE 20~36, HEBK,
BE Ay FEBOR . 1B Y], e TR A CFG BER UL
W 228 R, b o s % = o 328 7 B S 2
YER, PRSI HE iz s . B RHE R XA
BE B2 7T HEREATHE R, b B AR BRI bk 2
FCEH SRRk, AR B 21~29, 2B A E 2 )
B b B AR R AL A FERT R 1

R6 EEMEM N IEAHEE
Table 5 Pile-soil stress ratios of composite foundation

P Tfl TR Tf3 Tf4
W& F/MPa 192 358 5.6l 5.66
MEE 5 f3/kPa 96 130 157 156
imwalad 20 28 36 36
e PESRIOMPa 199 368 494 516
08 d MEE 5 f3/kPa 94 127 178 174

imwalad 21 29 28 29
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Wei-wang, et al. Failure mechanisms of embankment on
5 2:5 ie inclined soft foundation reinforced by CFG Piles[J]. Chinese
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