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Abstract: The vibroflotation pile method is used to replace and compact the soft foundation with permeable materials such as
gravel to form composite foundation, and in the past, the attention to shear strength of this kind composite foundation is little.
Due to the compaction and replacement of gravel and soil around piles, difference is shown between gravel materials and actual
vibroflotation gravel piles, regardless of particle composition or stress-strain characteristics. Based on field detection, sampling
for vibroflotation gravel piles and gravel materials and indoor geotechnical tests to analyze the difference of physical and
mechanical properties between vibroflotation gravel piles and gravel materials, the researches show: (1) The content of fine
particles in actual piles is significantly higher than that of gravel materials, which mainly comes from the mixing (squeezing) of
soft soil around piles during vibroflotation process; (2) The maximum dry density of piles is higher than that of gravel materials,
which is directly related to the poor grading of gravel materials and mixing of fine particles; (3) Refer to actual compaction
degree in the field, large-scale triaxial tests are carried out on gravel materials and two kinds of piles with different pile spacings,
the strength of piles is about 10% lower than that of gravel materials, considering the difference in stress-strain characteristics,
if the strength parameter is taken according to 5% axial strain, the strength of piles is more than 20% lower than that of gravel
materials, and mixing of soil around piles has a significant deterioration effect on the shear strength and also the stress-strain
characteristics of the piles. Based on the above initial conclusions, the modified suggestions for strength design parameters of
composite foundation are proposed.
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Fig. 1 Gravel materials of vibroflotation gravel piles
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Fig. 2 Scattered state of vibroflotation gravel pile

AL = A TGk S B A R A ] EELAE A e
PRBBURE R ICREAT 1 I, sk 1 s, 1813 4 T
M RBCH L R, Rk E s 7 s br 5
FEFFITRE T sk, sk 2 s, "LAA

(D) XS HORBATEAT, B RN T 22 KL
73, B4R 20 mm PR RO S BN R, MWKIALRE
HEN) 2 ZO R R KA, R I S TR
20%: AR CNT 0.1 mm) AXFIEALE 1%, X
SRR FLBE LT Z R A B O HEKEIE A 5%

(2) 1.5 m HEE]EE 20 mm BL R A0RL & 842 2.0 m
BRI EEANET 4.5%, 1% 554 IR] BRAT R R A = 2R
Ky LR FIBGRA B T e iRk 5 R ABEAA .

(3P [ LS AP A T 3 8 PR A s S FE AN
ik, HEKTEERTRA, —J5 AR R



158 s + I B % #® 2020 4F
=1 B R EC ST
Table 1 Statistics of particle size distribution for research samples (%)
Fi4% X 8] /mm
kL 100~ 60~ 40~ 20~ 10~ 5~ 2~ I~ 05~ 025~ 0.1~ oy
150 100 60 40 20 10 5 2 1 0.5 0.25 :
RHaEa 31.44 40.75 17.72  6.31 0.98 0.43 024 022 0.16 0.54 0.90 0.29
HEIATEE 2.0 m #E4K 27.90 28.92 936  10.67  7.83 6.03 227 126 0.78 2.23 1.85 091
BEIATEE 1.5 m #E4K 30.54 30.15 10.09 10.60  5.54 3.82 1.59 132 0.61 1.92 299 0.84
IEE, BEaRYE 25 =225, X R 55 RSCAPEAAR 1) 55 B R AR TR 22 5

C=1.07, HKBAR: F—I7i, FEARAHTHA
H QR AR, AHR0RL Y 7835 51 OB 4T3 5
P
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Table 2 Densities of vibroflotation gravel piles and gravel

materials
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2.0 m [A] B AR A 2.026 2.249 0.901
1.5 m [A] BEAR A4 2.031 2.264 0.897
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Fig. 3 Gradation curves for different kinds of samples
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Fig. 4 Large-scale triaxial compression apparatus
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Fig. 5 Stress-strain curves of vibroflotation gravel pile with 1.5 m
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Fig. 6 Stress-strain curves of gravel materials
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Table 3 Test results of large-scale triaxial compression tests

e o2 T B LR D

B 2R fgrem®)  ckPa @/ )
FEAIEE 2.0 m AEAA 2.026 36 32.8
FEMAIEE 1.5 m AEAA 2.031 52 31.7

RHAHA 1.92 42 36.2
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Table 4 Comparison of shear strength for composite foundation
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ke o/(° ) c/kPa o/(° ) c/kPa
FSATEAA 26.49 7.76 19.42 10.05
A TR 31.17 7.76 22.66 10.05
081
¢=79 kPa

0.6} »=26.5°

0 02 04 06 08 10 12
o/MPa
(a) 1.5 mis (Al BE AR A

c¢=52kPa
¢=34.3°

0 02 04 06 08 10 12
&/MPa

(b) AR
7 5% E R AL X B A R IR (B KR B4Rk

Fig. 7 Mohr's circle and linear fitting curves (£1=5%)
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