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Research on working mechanism of the multidirectional cutting mixed
column machine and performance of the mixed column

LIAN Cai-zong', LIU Quan-lin?, HUANG Wei?
(1. School of Civil Engineering and Architecture, Anhui University of Science and Technology, Huainan 232001, Anhui, China;

2. Shanghai Qiangjin Foundation Engineering Co., Ltd., Shanghai 201800, China)

Abstract: In view of the problems in the application of cement-soil mixed column in China, the multidirectional cutting
cement-soil mixed column machine and its working mechanism are introduced. The soil fragmentation degree and mixing
uniformity are quantitatively analyzed. Through dimensional analysis, the relevant empirical function between the
unconfined compressive strength of the mixing column and the main influencing factors are established. Through the
analysis of engineering examples and test data, the unconfined compressive strength of the multidirectional cutting mixed
column core sample is compared with the measured value, which shows that the multi-directional cutting mixing
construction technology can meet the requirements of construction quality and has excellent engineering characteristics.
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Fig. 1 Multidirectional cutting and mixing head
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Fig.2 Construction steps of multidirectional cutting and

mixed column

K T ZB8Rm T
(D PRI, i, Mzk: (2 HblER:
BRI FEAL R (3) PILFUT: JA el

EHHNIE SRR T £, TUIR AT RER
o A=A B A, AT B e
UL ZRAVIEBGE R, BEERIHAKE; 4 K
B AP BOHRRL S, SRR E I R R
5m Ak, R TBEKA, BER TR, KA
IR A, FIIF BB O, N RIS
SF10s; (5) WP B3R REFJTE BRI, b
=B AR B A D, RS A e 5 Tt

Z [ D) FIBERE L ARRE AR, B IR T AT
PR b 05 m Al (6) TEYE. BA.

2 IREMHER TTMIBR T E 58 2 5 Ak
HERRERZNEXMED

ESRPPENE RN P BB R R R A
HIVEE I 1 BE: 9, w, ¢, @, ARBE BB B 1) 521
BH oy FALFIRIBNE o FIZKIKEE 1, R R4
M R keo

K HIREE % 28 d W BAMIJCMIBE $o ) 5%
FERUE . JEat B s p it i ) E R R R, T
XKL F B AR, N ERERRE, A5
X LR R ENRN, FIHERIES HIXA
EERA € ST AW N1 & AV 71k 11 4 w1 [ RS 7 WA
B qu IAH R 56 R 2K :

q,=~ay (@t (1+ciw) (pw)kake (3)

K qu ARG EEE MR STR SR, MPa; y AR
IREERE, KN/m?; w AFAREREKE, %; ¢
NEAREHIREET T, kPa; o AR LKA B A, ©
Joo ARV EIREE RN R G o NEEFIBA
B, Y t NEHLFIARIKES ; ke ATEFEEI S R0 R HL
av by d. fv g FARVERE H, MRMERE o,
b d. fv g FRIEZR 1 I HHE K E .

x® 1 EHMEAE MR UERE S A E R
FHRIEHIE
Table 1 Experimental data of the unconfined compressive

strength of mixed column and the main influencing

factors
gJ/MPa y/(kN/m3) w/% c/kPa ¢/(°) ¢ /% kn ke
2.5 185 20 10 20 1.0 15 1.00 1.0
1.8 17.5 25 10 15 10 15 1.00 1.0
1.5 17.0 30 10 10 1.0 15 1.00 1.0
1.0 18.5 20 10 20 1.0 13 075 1.0
0.8 17.5 25 10 15 1.0 13 075 1.0
0.5 17.0 30 10 10 1.0 13 075 1.0
3.5 18.5 20 10 20 0.8 20 1.00 1.0
23 17.5 25 10 15 08 20 1.00 1.0
1.9 17.0 30 10 10 08 20 1.00 1.0
2.0 18.5 20 10 20 08 15 1.00 0.8
1.4 17.5 25 10 15 0.8 15 1.00 0.8
1.1 17.0 30 10 10 08 15 1.00 0.8
1.3 16.9 54 5 10 1.0 18 1.00 1.0
11 16.3 58 5 5 10 18 1.00 1.0
0.8 16.0 60 5 5 10 18 100 1.0
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Table 2 Main physical and mechanical characteristics indexes of the soil layer

;t}% Sy T /@E O POKE LR RS MRS R

RS y/(kN/m?) w/% e IL Ip c/kPa  ¢/(°)
@ FHEL 1.0 — - — _ _ _ _
@ WL 1.1 18.4 323 0.924 0.72 154 19 19.0
@» Bk + 3.7 18.7 27.9 0.808 — — 5 31.0
@ WSR-S R R 2.8 17.8 39.8 1.105 1.15 15.6 14 18.0
@ i 3.8 19.5 242 0.708 0.24 15.0 35 19.0
@ WA+ 6.0 18.6 29.2 0.840 — — 5 315
@5 LAl e 14.4 17.9 36.4 1.043 0.88 16.1 15 19.0
® sk 7.2 18.6 29.1 0.835 — — 4 34.0
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Table 3 Lab test results of unconfined compressive strength
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Table 4 Unconfined compressive strength of the core sample of
the multidirectional cutting cement-soil mixed column
T2 WA SEME U SEME 2/ SifE 3 THSEE/
A2 TR m MPa MPa MPa MPa

BREE 2 142 1.47 123 170
WEkE 4 150 1.56 146 149
NS EAbiE vi

FaE Lk 7 L6l 1.65 177 144
Rtk

WEEL 11 226 231 250 250
wEpt 16 131 1.37 122 147

x5 ARG RHANCR T BTSN R E R E
Table 5 Unconfined compressive strength of the core sample
of the traditional uniaxial soil-cement mixed column
L VRIS 1 S 2/ SR 3
L VI MPa MPa  MPa

WEEL 2 223 2.85 252 0.77
WEnL 4 189 1.95 211 067
SN i)

BE sk 7 068 0.75 062 065
R+

WEE L 11 035 0.40 034 113
Bkt 16 0.16 0.16 017 066
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Fig. 3 Core samples of the multidirectional cutting mixed

column
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Fig. 4 Core samples of the traditional uniaxial soil-cement

mixed column
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