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Mechanical properties of compacted cement loess
WAN Qing qi, CUI Zr zhi, YANG Ning ning, LIU Sheng yu
(College of Civil and Hydraulic Engineering, Ningxia University, Yinchuan 750021, China)

Abstract: In order to expand the application of compacted soil- cement in loess foundation treatment, taking cement dosage, fly
ash dosage and water content as factors, an orthogonal experimental scheme Lo (3*) was carried out to study the mechanical
properties of com pacted cement loess at 28d and 56d. The effect of various factors on dry density, strength and elastic modulus,
mechanism, relationship bet ween elastic modulus and strength were analyzed. The results showed that there was an extremely
significant influence of fly ash dosage on dry density of compacted cement loess, followed by water content and but not found of
cement dosage. T he influence of fly ash dosage should be taken into account when maximum dry density and optimum w ater
content of cement soil are determined, the influence of cement dosage can be ignored. Fly ash can significantly increase the
strength and elastic modulus of compacted cement loess, especially the later strength. The influence of cement dosage on
strength and elastic modulus of compacted cement loess at two ages is extremely significant, as well as the fly ash dosage ; in ad
dition, the water content also show ed a significant influence effect.
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Tab. 1 Particles com position of loess

0.075~ 0. 05~ 0.01~

o
Fife/mm > 0.075 0.05 0. 01 0.005 < 0.005
TH(%) 5.9 58.5 20.3 5.1 10.2

IKIE K 7 @M B PSR P-042. 5
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Tab.2 Factors and levels
KF
C(%) F(%) W(%)
1 6.0 0.0 13.0
2 10.0 10.0 15.0
3 14.0 20.0 17.0

90 RE AN SRR I E o IR HTR SRS f o
JIRE R I HUN 3, B 3 Bl i 0 s S~ P R AT
NI ESE Ko AT N T 0 FME , AR B ]
IV - ARG R LR BRI (U £ it 2 e o
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Tab.3 Results of orthogonal test
i P, f ol M Pa E/MPa
R (%) F(%) w(%) e ¢

/(g* em3) 28 d 56d 28 d 56 d
G1 6.0 0.0 13.0 1 1. 65 0.98 2.4 2.8 640 670
G2 6.0 10.0 15.0 2 1. 62 0.96 2.8 3.8 740 942
G3 6.0 20.0 17.0 3 1.58 0.93 3.0 4.3 773 1120
G4 10.0 0.0 15.0 3 1. 68 0.99 3.1 3.7 792 938
G5 10.0 10.0 17.0 1 1. 64 0.97 3.4 4.6 900 1180
G6 10.0 20.0 13.0 2 1.55 0.92 3.1 4.5 817 1158
G7 14.0 0.0 17.0 2 1. 67 0.99 3.5 4.4 943 1118
G8 14.0 10.0 13.0 3 1. 60 0.95 3.4 4.7 920 1238
G9 14.0 20.0 15.0 1 1. 56 0.92 3.8 5.5 1000 1393
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Fig. 1 Relationship between elastic modulus and strength
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Fig.2 Relationship between strength and com paction coefficient
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Fig.3 Trend charts

Fig.4 Range charts
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Fig.5 The fracture morphology
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Fig. 6 Representative figure of micr o structure
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Tab.4 F/Remarkable
Jj % fa E 0
KU 954 56 d 28d 56 d !
¢ 157.0/U  256.7/U 155.9/U 163.3/U  4.0/N
f 2L./M  223.0/U  16.8/R  146.2/U 241.0/U
w  28.0/M  347/M  I82R 19.7/M 2..0/M
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