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Application of digital construction of the minor-disturbance
four-axial soil mixing pile

DU Ce'**, ZHANG Zhen?, ZHANG Li*, ZHOU Zhen*

(1. Department of Geotechnical Engineering, College of Civil Engineering, Tongji University, Shanghai
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Tongji University, Shanghai 200092, China; 3. Shanghai Yuan Feng Underground Engineering Co. Ltd.,
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Abstract: Aiming at the problem of quality control of a deep mixing pile in construction process, this paper
introduces a novel digital construction cloud platform incorporated in the equipment minor-disturbance four-axial
soil mixing pile, realizing the real-time tracking and feedback in construction process. After inputting the
parameter related to different strata into the platform, the variation of parameter is automatically controlled in
construction. After inputting the threshold of underground pressure, the minor-disturbance to subsoil is realized
with a measured soil lateral displacement and upheaving in millimeter scale. With a measurement of verticality of
drill rod in real time, the pile verticality can be controlled to 1/250. The management cloud platform realizes a

dynamic management of quality control for all parties in the construction. This practical results are beneficial to
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completely improve the construction quality of the deep mixing pile and digital construction level of soft soil.

Keywords: minor-disturbance four-axial soil mixing pile; digital construction; cloud platform; underground

pressure; verticality

Vi % w1V = 1 ok G B L L B L DA B
ST AR Z — o Mg AR R PR AR B 5T TR IR
ar 48 T 7K V& M1 g 24 e, BIF 5% 2% BH B U 2 1
BN, A BRI Y 2h UL SR, BHE HERS R, i A
SN /N . EAED S g XL+, A5 Y
KU B ECE I E A ) 8 pH (E K TR —Ih A
Bk, K VRN [ B R B, IR P ESEY PR
SEOVRIE S T D A RS IR R B A R A A R T
20, FRWR BB B L BT A Bl ) Boel kg Sk g
BEHE T T . S R AE SR F R LA Sk | B R [
AR 7 B T R AT 48 F A SR, F B BT R ARl Sk A AR [
AT AT DA A5 R e b 48 v 2 P A DO RE 0 B R R B
Rong, F+HES ] FF FE S BRI T Bl Sk S T B L i
FEUCEC. 010 3 A X B T A e, AR
L N LA e R A T A AR A =X
16% ~ 18% (7K Je 45 1 S PUms PUig $E05 T. T2 . 2%
AREUTE R X R T =S PR T T 225
PR B 5, 3 B H AR Rl XA Bl P . &
AR REMR T A S A AR AT T 2 Rl b
R B4 N7 FH RIS, UE B 03 P A R0 o T IR )
Mo HRTRRIFGY 2 AT BN T220 . b 5T 2 1 e
R A5 5 T, (ELAS TR R R, e T R A AR A
A T3 5 42 25 1) 240 2 00 PR A 08 107 P R0 R R, 2
FLRIAE LL N ILAN T 1 it T E BRI AR A B B
Sl i, GEAR 450 P R Al Sk T UL 4R TR R | m Y
BT R A OCHE T A S8, RN 2 AT R B
BRI 389 5 Pk ) 8 e Tl sk 2 M N TR, JCvE A
S Wit T2, Sk BRI UK AR s S B AR 5 b )2 AR
b sh 25 VRt T 280, 38 2 et i Ab BRI 20,

BOF AL EE R O 2 0 B RS A Y
Rl o AU - T B AR Ay A AR TR A0 R G T T2
AR 4R A BT A KT, S B T 5 R R A
il DAAE R B2 55 fA T i R . AR SCAR ST 3
DOl P A B, IR T AR BRI T s T R
3 B 0 1 R A5, SEB T X I A R A it T
A FRBSCHR 0 S WS L A BT A B, G X S Y
DAL 0 R B RE R AT W, DA K e s i T A B
HES I G

1 HFUBEHHEEL =TSR

B At T F 6 (18 1) 32y JiopE e 4 0 8 1Y
Bor Aot TaEm 258 =R 55 4 SCHAF B

——— = ———

B TR AR |

Y A2

! (EEED
I ! : I @) !

| A K S TE==== \
| | [ |

I

|

I

|
; |
. | S |
o, . :
( o
Q) I\ /

‘ -
’\ NN h -
LA DR o M ) R

~N e - —

B HFUBHEETS T AR

Fig.1 Composition of the digital construction cloud platform
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Fig. 2 Digital construction control system
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Fig. 3 Division of pile forming stages
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