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Effect of Fly Ash and Silica Fume on the Strength of Soil-Cement
Based on Typical Soil Layer in Nanchang

Jiang Shouci', Guo Yimeng?,Su Deyin',Xu Changjie’,Zhu Bitang®, Lei Zuxiang®

(1. Fujian Research Institute of Geotechnical Engineering Investigation , Fuzhou 350001, China; 2. Jiangxi Key Laboratory of
Infrastructure Safety Control in Geotechnical Engineering, East China Jiaotong University , Nanchang 330013, China)
Abstract . In order to study the soil-cement based on typical silty clay in Nanchang area, the strength character-

istics of soil-cement with different cement incorporation ratios (20% ,25% and 30% ) ,two kinds of admixtures in
cluding fly ash and silica fume at different curing ages (7,14 d and 28 d) were analyzed through unconfined com-
pressive strength tests in laboratory, and the relevant stress—strain curves were drawn. The experimental results
indicate that with the increase of cement incorporation ratio and curing age, the unconfined compressive strength
of soil—cement increases accordingly, and the growth rate of its strength decreases with the increase of curing
age. Replacing fly ash with silica fume as the admixture of cement soil has a promoting effect on the unconfined
compressive strength, and the strength increases obviously at a specific cement incorporation ratio and age. The
failure mode of soil-cement gradually develops from plastic failure to brittle failure with the increase of cement
incorporation ratio and age. The functional relationship between the deformation modulus and the compressive
strength of silica fume soil-cement approximately satisfies the linear regression model, which is E5=20q, .
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Tab.1 Physical parameters of the soil sample
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+HE . ) LB W - ;.
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1.2 REARSAHEHE

Bl A bt R 2 fin il K
B A 20% ,25% ,30% , KIK SR 1.0, 8
PR AR RS 1Y &5 HE R 10% , BE4L % E 6 P47

AR R R ORI A R )
(JGJ/T 233-2011)"g AH I HL e 0 2 o 1B AT, o AN
TREMIGES N 8L, 20k BRI XI5 TR 5
FEid 5 mm G 7B AR AR RS it &,
FRBGR 6 A9 T = K U8 R B 43 K £
AAT BB FEAL N BEFE 385, Pl ik 1) 2 1 7
20 min LA, IR B K K 70.7 mm ) =B 5
PR, e A 1R PN R TR — 2, T
R SRR SRR o W 2 A 5 | 19 2 45 R e 7 )
NGk 1) RO A HS 15 Yk, B ELE G US| 5
RSN EARSY 2 min LB ERSE, JFEFR R
I, PR G 55 b SR B O TR
(20£2) °C, X BEAME T 95% M bR T4 %
FRA 48 h JE #EAT AL H A W 1 R, R
J& e RS BT, IR A i A LA B A TS
SR O I R T oK, PR R ] R &
AR FEY R 7,14,28 d BT, A EHALR %
THB IS B 2E4T T BR AT 5 350

*2 EALBITHE

Tab.2 Scheme of the mix proportion design
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Fig.1 Typical molded samples ready to be put into the

curing room
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Fig.2 Relationship diagram of unconfined compression
strength and cement ratio
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Fig.3 Unconfined compression strength versus curing time
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Tab.3 Relationship diagram of unconfined compression
strength and the selected admixtures (cement ratio is 20% )
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Tab.4 Strength growth rttfof modified cement soil of
silica fume compared with modified cement soil of fly ash

%
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28 10.2 5.3 9.8
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Fig.4 Plastic failure of cement soil
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Tab.5 Deformation modulus of modified cement soil of
silica fume at different curing ages

MPa
SRR UGB A LLEL EEAKIE 1Y Es
FrRy 1/
20% 25% 30%
7 77.3 91.3 96.1
14 98.0 110.7 127.1
28 111.9 121.8 134.0
MRS FPAY,) (i B8 B ON 6 Tt v 4

T, BEAD K e A AR TR R A TR i R

IR TSR A SR 5 R R B T 5 RE R AT RME O AR U
KRN i e’ 2 11§ ) 1 i S SO A e o e K B o
AR IE 7,

140

1201
2]
(=W
=
= 1001
801
| | |
4 5 6 7
U JE 38 & /MPa

7 EMKELITEHREESRERENUSGER

Fig.7 Fitting situation of deformation modulus of

modified cement soil of silica fume and unconfined
compression strength
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