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Experiment on Strength and Deformation Characteristics of
Marine Silt Cement Soil and Their Relationship

DENG Wu', LIU Weizheng®, CHEN Tie’, GE Mengyuan®
(1.Changsha Metro Group Co., Ltd., Changsha, Hunan 410019,China;2.School of Civil Engineering, Central South University,
Changsha, Hunan 410075, China;3.CCFCD Civil Engineering Co., Ltd., Changsha, Hunan 410004,China)

Abstract: In order to study the compressive, flexural, and shear strength and deformation characteristics of
marine silt cement soil, a series of laboratory mix ratio tests were carried out, so as to test the changes in
unconfined compressive strength f;,, flexural strength f;, normalized shear strength z,,, normalized principal stress
difference (0,—0,)/0,, and compression modulus E_ under different dosage of curing agents, curing ages, and
cement-to-lime ratios. In addition, the correlation between different parameters was investigated. The results show
that the performance of the improved samples with cement and lime is 2%—17% higher than that with cement alone
under the same dosage. The strength of cement soil is proportional to the dosage and age of the curing agents and
inversely proportional to the cement-to-lime ratio. The strength is mainly formed in the early stage of molding, and
the growth rate of the strength at the early stage accelerates with the decrease in the cement-to-lime ratio. The
strength of most parameters at a curing age of 14 d has exceeded 50% of those at a curing age of 90 d, and the
strength at a curing age of 28 d has exceeded 70%. When the cement-to-lime is 0.5, the above indexes are the best.
In addition, there is an obvious linear relationship between different parameters, with f;, T,
being 0.33-0.35, 0.35-0.37, 9.58-10.31, and 17.27-17.66 times of fcu, respectively.
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Figure 1 Field silt soil sample
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Table 1 Physical and mechanical properties of soft soil

/% 2% w/  wp/ , HHUFE/ AN IR ARz (mm) 5 4/ 6 MR/ %
w/ % ) e
(geem™) % % ' Yo JRE(<20.002) EiKE(0.002~0.005) ¥R (0.005~0.075) (>>0.075 mm)

64.1 1.8 54.6  29.5 25.1 2.02 2.2

5.4 37.6 42.6 14.4
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Figure2 Samples for compressive, shear, and flexural

strength of cement soil
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Table 2 Mix ratio test scheme of marine silt cement soil
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Figure 3 Variation of f,, with curing age under different

cement-to-lime ratios
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Figure 4 Variation of f,, with cement—to—lime ratio under different curing ages
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Figure 7 Variation of 7., with curing age under different cement-to-lime ratios
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Figure 12 Variation of (6,—0;)/06; with curing age under different cement-to-lime ratios
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Figure 15 Variation of E, with cement-to-lime ratio under different curing ages

3 REAHARE S

3 ZEMRMEERESRFEEXR

ZK & = 0 BR AT 56 B 5 0 4T 56k R 1) O AR il £k
Wnp 16 Frs o #h & 16 AT R 2K U A A T 3 9 Rl
G FR AT 5 ) 39 RT3 O, TR R R O, X —
AL T o SR AT [T 3 23 A 7 325 45 310 J6 M BR 470 T o
5 P o B R OC &R AT LA H R BN o A
TERL G FLE B P, 1006085 B2 R*=0.97, L& OR8¢
o HAE
32 MIEBRESHA-—UMEREEXR

P17 S 7K e = o BR 4 s i 5 55 03— A i 3 53k
FEMC AL . hIE 17 AT K P A A — A B 8y

JE PR L Bl 2 TG ) B B R 5 R Y B K Ok, R
mﬂﬁﬁmﬁ&@ﬂﬁmwrrﬁﬁﬁﬂ—mrg
R R BLA R E RP=0.96~0.97. 4/
FRF0 T 58 B N 0.5~2.5 MPa it , ¥ 75 #8 B 5 )0 — 1kt
B SR P A DG MR, T O 4 R e T R T UM 4 fE
20 R
33 MEBRESRA—LKERNEXR

7K U A T BR 470 5 B 5 I — b 32 R T 25 1 6
AL E 18 fr s . H B 18 vl il - BB K i BE Y
KU V3 — 4k 32 07 7 22 55 T BR AT e 8 B AR G 1 L
KRS KA o R R R Y K I s EORE BE G, K
Ve 5 0 K 41 A vl KB K D8 i 2 I BR 40 5 B 1
o, 3 — A 0N 2N ORI R K AR —E



RK,F HARRARLRBES EHHEXBAMME KRR 99

1.61
1.4 e
g o12r // .
2 1ot - "
= m
=®Wo0.8) P
i 0.6+ at
E S . T ks _
i\% 041 l.'l/‘ y=0.33x
) ) R*=0.97
02F,
0.0~ . . . |

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5
T BRHTHE 58 B foo/MPa
(b) JRVE 5 A1 KA A ol Rl

16 ARKEXEMBMERESHITEENEEXR

Figure 16 Linear relationship between f,, and f; of different cement soil
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Figure 17 Linear relationship between f,, and 7, of different cement soil
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Figure 18 Linear relationship between f,, and (6,—06;)/0; of different cement soil
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Figure 19 Linear relationship between f,, and E, of different cement soil
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