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Large-scale triaxial tests on unit cell of composite soil with cement-soil columns

under static loading

YE Guan-bao" 2, HUANG Yi-wei"?, ZHANG Zhen' ?, CHEN Yong' 2, ZHENG Wen-qiang":*
(1. Department of Geotechnical Engineering, College of Civil Engineering, Tongji University, Shanghai 200092, China; 2. Key Laboratory

of Geotechnical and Underground Engineering of Ministry of Education, Tongji University, Shanghai 200092, China)

Abstract: The cement-soil column, as one of the commonly-used ground improvement methods, can effectively improve the
bearing capacity of foundation and reduce settlement. There have been many researches focused on this topic. However, the
stress state of the composite soil is not clear in field and model tests, therefore, its real mechanical behavior is difficult to be
obtained. A series of large-scale triaxial tests are conducted to investigate the unit cell of the composite soil with cement-soil
columns under static loading. The influences of replacement ratio and confining stress on the peak and residual strengths are
gained. An empirical method for calculating the equivalent cohesion of the composite soil is proposed, providing a reference for
the design of composite foundation with cement-soil columns.
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0 35 B

KUREHEE CBERERE . Hemhl) B TR
TSRS AT, M B T A
FE R, KR MLV TR S R M R S,
AN

H A D R ERIRAL . TR % . ¥l
AT BOFF AT T /KR A 5 2 5 1 K RIS T
B, TEg R, ARk, WIE TR
FIHASATRIS, TR RR G AL R 06 P K YR L 52
1 TR AS 3R B o

SO R = iR B e BT R R KR b
R TTIRH JT e, R T R B R X L e
R SRk AR ORI . BT IRIG SR, 42 SOk
Wt B A RSN ERE AR AR, FKREE S
Hi R B TR (1 5 516,

1 RERIE
1.1 RIEAHR

TRIE FH HE TR T X S 2 AR TR
Fit, KUERA PC 32.5R Finf G SRR E /KR,
AR ERAK. LARFEARI ) ST RIRE
JEH 1.66 glem?®, F7KZFN 25.0%, HHIRAN 36.3%, B
BEA 21.2%. [ 25 AHEK =R 508 LR 1k 7.1
kPa, BRI AN 15° o KU HHER KK LA 1.0,
IKVEBNEN 10%. 7757 60 d 5 BEAT T PR 5T K15
BRI LT N 0.93 MPa, X[ R4S A
1.6%, WA 0.38 MPa, 78 TAESZBRA 7K T
T SHGE RN,

EeWH: EXERBSEEETH (41972272, 41772281); Fms
EEABMNL 5 R L BRI H (22120190220)

Ui EEA: 2021 -08 - 16

*HEMEHE (E-mail: dyzhangzhen@]126.com)



HET 2 L,

S5 A TR EE R A ST R = Rl BT vt 61

1.2 XHEHE

IKVe AR A BTN BAZ 300 mm. 15 600
mm A, B 1 SRR EE, BN
11.1%, 16.0%F1 21.7%. WFEHIEEREW T~ OFEK
=N [ iR, OB RN EE— 2
JEAN, FCEKVE LA, B AEEE S O
T RAFIREG KR E IR+, R RIRE LR

BRI, FFEAT RS, HER R AT A A
+y @R RRETI R, R L R IEUR R
kT, R S R ORRE A B 2 9Ly
(KI7K e e R A B TR ik .

[=-300 mm—~|
(4]

&
(BB IR BB I )

B 1 KREHEE &R TiARERE

Fig. 1 Schematic of unit cell of composite soil
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Fig. 2 Preparation of specimen
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Fig. 4 Stress-strain curves of specimens with different replacement

ratio
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Fig. 5 Failure modes of cement-soil columns
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Fig. 6 Variation of strength of unit cell with confining stress
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Fig. 7 Variation of strength of unit cell with replacement ratio
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Table 2 Calculated results of equivalent cohesion
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Fig. 9 Fitting curve of g(m)
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