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Experimental research on strength of five-axis cement-soil mixed piles
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Abstract: Based on a review of disadvantages of the construction techniques for cement-soil mixed piles in China, a new

construction method called five-axis mixed pile method is developed. This new method has low cost, environmental pollution,

the future.

short construction period and high efficiency. In order to investigate the improvement effect of five-axis mixed piles for soft
mixed piles, the test results show that the strength of the triaxial mixed piles is low and much more discrete, the strength of

ground in excavation engineering, comparison tests between five-axis mixed piles and biaxial, triaxial mixed piles are

conducted in the same geological field. Through the unconfined compression tests on coring samples taken from cement-soil
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the biaxial mixed piles is better in every layer, but the discreteness of strength values greatly changes at different ages. However,
| |

the five-axis mixed piles with higher strength and low discrete behavior may have a good population and application value in
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Fig. 1 Construction machine for five-axis cement-soil mixed pile
TR AT T A 3 I ] 465 R e 5 i e o
b b WA IR R DR T
(AR D A5, LT S A (s s R
o 1EIK TR N A TRERE K
T EATIO . b AL AT IR
SRl TR AU ONUER A 5 WOFHEBG AT
ATEIEI BT R AR, T T IR

I, AR T I EAA SRR BINLR, e T3
FubAK¥R . @R FIEERE, T2
RO LB ORKLEZ) 0.8, KBS &=
13%~15%) M “—F—L7 M THfe, AT
T P I ) A AR R T, M T Thk
e 5~7 1%, B SMW LIEAE 7 A HOK i B
%, IR T TX ARBTG5 5 (SMW T35
30%~40%[F /KR B e L, KIBEAREIAEEHFD. @
B INGERE TR HEEG B AW B eSO SRR
TR RBHATE Ay, AERGHEIRERE 30 T BEEE S [N
WUBCR S AF ISR 75X, WER AL, TR AT IS, T
16 F Uit PRI BT R, 32T TR @k
& b ke TR R IR B A, TR A LI IR I 2R
GErl ORI R B AR R, B R A
A i T B AR T S R, XA AR SRR D LA
FeTb, B8 T BB T T 2 K YAl ) JEvE R
HE S . OFEZLEAT PR X EE X A 3T ET)
B, KKPBEAK T 9780505, 3T T HMELIhRL.

| i
|EHHHEERS. BE | [ ansinL, ke |
\ [
{

| PRI R AR R RS |

I

[ SEABCEBEE R FUUBEE 70%% Bt |

[FER P RER AR BT 0.5-1 mXFI#ATAHE |

| REEBURILE, BOKI0%EHTURR

| gk, BES MBS T |

B2 hmiEsE T T ZRER

Fig. 2 Construction process of five-axis cement-soil mixed piles
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Table 1 Physical-mechanical parameters of soil layers
o Em ak® ABIL WR wR MR B4k
B TIRAFR 2B /m . FE) WEESM
y/(KN'm ) w/% e w/%  wp/% Eso.1.02/MPa
c/kPa ol(° )
@, HA 2.60
@, AT T 0.90 18.4 32.7 0.933 381 21.8 20 16.0 4.44
@; btk + 3.30 18.3 333 0.931 4 30.5 10.00
@ WAE A T 8.20 16.8 48.6 1.376 408 22,6 13 12.5 2.29
®, WAR SR A T 7.40 17.5 40.1 1.144 344 198 12 17.0 3.83
®, FmEImERL 12.60 18.1 32.8 0942 307 182 10 26.0 7.14
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Fig. 3 Arrangement schemes of a square in Shanghai

(D BO, 281, 1.0~1.5 m DL EFEEEEPN
DI A, W ZHA . s, NI
AR, MR, LA A A

(2) @, ZWu ek mgi 1, SaE—HmaR
A, THEACBERE LA L%, LR A LR
LY QRSB |57/ 4= vy i o =1/ D = T

(3) H@; ZROW TR L, BMERE, &&
BE SRAbERE L, LRSI N JRE

(DOFE@ZK OGP RF L, TStk HYUR,
JE D, R R TR L 1% )R R REIR
A, RS, R4tk

(5) H@, JZ KOGV TR TR+, BRE—K
IRES, TnbBE AP, R ZRB 1.

(6) G, FEK ORI LI AR 1, B
—hERE, ST obE, JbEEREY &SRR, )R
gL /L, LRAYS . LR REYE %R
FRILEE 1,

3 RMEAR

T BT BN AR R, AEIRE 5 M 4
ST IR 5 4, RSN L. b
4 SRR 2 41, RAESTI L, BEpss
RIS, AW 7, 14, 28 d HCSEE R
Ko, SFFLIEMER U 3R, BT AR SRR
Y - R R , DRI T SRR S — N

AT SRR TS BRPT s 5 P TR 6 o A B0 AT 4 1 3 BT
i A MR 26
%2 BIHOR

Table 2 Construction situations
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Fig. 4 Average values of 7-day unconfined compressive strength

of mixed piles
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Fig. 5 Average values of 14-day unconfined compressive strength
of mixed piles
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Table 3 7-day test results of mixed piles

e Ry - %f)@ KE%E%%E%@@/M@ | 3{%%%( A
—Hh =Hh .k — X = .k
@, WAL 2.60 0.13 0.08 0.24 0.33 0.38 0.24
@, AT T 0.90 0.11 0.07 0.13 0.26 0.57 0.48
@; btk + 3.30 — 0.10 0.21 — 0.41 0.33
@ WAE B T 8.20 0.12 0.06 0.16 0.37 0.64 0.21
®, WAR TR A T 7.40 0.05 0.18 0.78 0.71
®, Rk -k A+ 12.60 0.08 0.15 0.67 0.62
TEAONBRPT s 58 5 ~F- S5 (/M Pa 0.12 0.07 0.18
% Jo K Ye B R EE T A 10 AR e R 0.08 0.25 0.23
F 4 HEEREERTITER (14D
Table 4 14-day test results of mixed piles
. . . Jo 0 B BT s 5 52 T ) {E /M Pa LR R
e s R e T
@, WAL 2.60 0.35 0.23 0.42 0.15 0.27 0.15
@, AT T 0.90 0.29 0.16 0.32 0.06 0.31 0.24
@; b5tk + 3.30 — 0.20 0.39 — 0.30 0.21
@ WAE A T 8.20 0.20 0.11 0.25 0.23 0.43 0.37
®, WAR SR A T 7.40 0.10 0.23 0.69 0.33
®, Rk -k AR+ 12.60 0.15 0.29 0.36 0.36
TEAN PR 58 5 ~F- S5 (/M Pa 0.28 0.16 0.32
% o KPR BE R EE T A 10 AR e R AL 0.27 0.32 0.24
F 5 HMHEMERIEERTITER 28D
Table 5 28-day test results of mixed piles
e Ry - %f)@ 5&?%&‘1’%1%2%%@/MP§ | 3{%2@& A
—Hh =Hh .k — X =Hh .k
@, I 2.60 0.53 0.33 0.61 0.23 0.16 0.20
@, AT T 0.90 0.38 0.29 0.52 0.08 0.19 0.08
@; b5tk + 3.30 — 0.33 0.52 — 0.25 0.12
@ WAE A T 8.20 0.33 0.26 0.49 0.41 0.35 0.13
®, WAR SR A T 7.40 0.26 0.48 0.39 0.12
®, Rk -k A+ 12.60 0.29 0.48 0.21 0.13
TEANBRPT s 58 5 ~F- S5 (/M Pa 0.41 0.29 0.52
% Jo KPR DE R EE T A 10 AR e R 0.25 0.11 0.10
R R B o
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