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Abstract: In practice, soil mixing piles generally have non-uniform strength, large disturbance and are
vulnerable to anthropic factors. To tackle these problems, a digital minor-disturbance four-axial soil
mixing pile technique is newly developed. The four augers are able to inject cement slurry and
compressible air simultaneously, cutting the soil around them with the help of multiple-layer blades and
drilling and withdrawing conversion grouting technique. In this way, the soil and cement slurry can be
mixed uniformly. By the aid of special shaped shaft and automatic controlling of slurry and air pressure,
construction disturbance is reduced. The field test results show that four-axialsmeet the strength
requirements of can be 0. 8MPa at a cement content of 13% ~15% in weight, and the influence of pile
construction is minor.
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Fig.1 Type of four-axial soil mixing pile
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Fig.2 Arrangement of inner slurry and air pipes

FE VS A K IR 7 2] AR AR R ARt
B, s B UCBOAT 3K 50 Uk, 1 B TS LAY
20 K, TEBEPREN S RCE 22 d A sobE i AR R oR
BEENFTA: 0, AT A5 R0 B 1k T S £ R Bk, BEHE in +
PRI EL, LB 1k 00 P i 72 Th B R + 3, fRIE
IR SR T
1.2 [ FERmik

DUSHBEFERE R FH AN 3 B () b e i
A, EHFEE L LEE EOFEBER O, N Uief
JE RSO W A R TE LR R E T S
FARFEAIBERE e R TR, OGP R K O [l
S R T SORE BT T AR TE R R
YERF 5 R Fe /e HE 7 S50 e SUR R — i 32 7
TR RGO S 1 B R TG I P R T
PEFERIRE, N DU R e R P RS
REBREAT B FT /0 £ | TF— A 03t ik B TR B Y1 L Y
P &/ s Ee ]

FEESA
FEEPRE

B3 LETHEREBERIZ

Fig.3 Technology of upper and lower conversion grouting
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Fig.4 Profile of a bank revetment foundation reinforcement
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number along depth
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Table 1 Recommended values of construction parameters

Fp BEFE R UOHE R/ PePESE TR/ IS/ Tzﬂ %ﬁ UK
(m -+ min™") (m - min™") MPa IKIBE L KB L i /%
1A 0.5~0.8 0.8~1.5 0.2~0.4 1.0~1.2 0.8~0.9 20~40
Fhitk 1 0.5~1.0 0.8~1.5 0.3~0.4 1.2~1.5 0.8~1.0 30~60
B+t 0.5~1.0 0.8~1.5 0.3~0.5 1.2~1.5 0.8~1.0 30~60
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Fig.6 Measures to mitigate disturbance
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Fig.7 Layout of monitoring point profile of soil

deformation for Ming Palace Museum Station
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Fig.8 Measured soil deformation for

Ming Palace Museum Station
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Fig.9 Layout of soil deformation monitoring point profile

DUk AT i T 300 ] S it R St £ A 1]
10b 7R o OB i A v, J 3 A Bl B B
i U A7 BT, b 2 R K, i R S i 24
1.2mm, BEE PRSI R B & B Wi, B AT
PR TR AR DR AR /N

L 2000 L 2000 N 2000 L

1 ’I 1
KA /mm KA /mm K AL /mm
WA 66—4—20246 6420246 -6-420246
it 3
BREL s
b
BREL
10 - f
: 1
; 2
b3
i!i:il-j * 15
BMEE L 20
TXI1 TX2 1 TX3
25 L L
5 a TAARMIR 2R
g
~ 2 L
g
B
B
KT
H
0 . . . . . .
1 2 3 4 5 6
s O E R /m
b MR AT LR

10 ST AR h 2 Fn 3 R P22 G o 2k
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Table 2 Comparison of construction disturbance
for different techniques
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Fig.11 Digital construction control system
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