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Experimental Research on Engineering Characteristics of Cement Modified Swelling Soil
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Abstract: In order to study the engineering characteristics of cement modified expansive soil, a series of indoor tests were
conducted on expansive soil with a certain amount of cement added, including free expansion rate, expansion force, unloaded
expansion rate, loaded expansion rate, boundary moisture content, unconfined compressive strength, direct shear strength,
and permeability. The results showed that its swelling and shrinking properties were affected by the cement dosage and age.
When the dosage was constant, the swelling and shrinking properties decreased with the increase of age. The swelling and
shrinking properties decreased significantly at 7 days of age, and then did not decrease significantly; Improved soil has a lower
liquid limit and higher plastic limit compared to plain soil, and the plasticity index shows a decreasing trend; The compressive
strength and failure strain of improved soil increase with age; The higher the curing age and cement content, the higher the

direct shear strength; The permeability remains basically unchanged, and the modified soil maintains a lower permeability.
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After adding cement for improvement, expansive soil can be used as an excellent filling material in large — scale water

conveyance and other construction projects.
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Table 1 Physical index of soil sample

KRR THEE Al HE OB MR s

KB/ % /(g/em®) KT/ % Gs o /%  o,/% Ip
21.9 1.58 51 2.70 51.4 25.0 26.4
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Table 2 Mineral composition of soil samples / %

a3 KA BRKA FEhia BRG A
62 6 8 13 7 4
F3 KREENLFERS
Table 3 Main chemical components of cement / %

Na,0  Mg0  ALO,  Si0, K,0 Ca0 Fe,0,
0.16 268 432 2231 0.53 62.16  4.06

2 RERAE

RIS MR JTG E40—2007 (N8t Tk i
FE) T XA [ 42 RO S A ke B K L AT TR
FEKE, HHREIKR, 1220 B & bl e oF



5 ZRIEENAE: KYEH R IAK + TR g i 5

58, JFSAERNI AR T 25 R IEAT X, B K e
MR EB AL, TR0 A 2 Ak £ e KR B By 2 55
TRERFERICR o

3 RXBEARS

3.1 KRG
3.1.1 etk AR BR AR
BT AL, B2 AW R S 49. 0% , YRR &

21.7% , SBYEAEHECLE 27. 3% 5 P& KIEB E B,
H5EREM, 5K SRR A TR, R
B, MR G e, G H W W IR
FIRRRBE A K Je B i3S, Z(EE WA/, R
PEFEEGEEI /N

60

= 50
2 4

%H

=
= 30

2 —o— i
=20 —a— IR

1 0 Il 1 J
0 2 4 6
KB 1%

E1 AEBEKEEEKINREEER (8828 d)
Fig.1 Liquid plastic index of cement modified expansive
soil with different admixtures (28 d)
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Fig.2 Relationship curve between compaction
parameters and cement content
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Fig. 3 Relation curve between free expansion rate and cement content
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Fig.4 Relationship curve between expansion force and cement
content under variously curing time
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Fig.5 The quantitative curve between swelling force of reformed swelling
soil with variously compactness and cement content (14 d)
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Fig. 6 The relationship curve between cement content and unconfined
swelling rate of modified expansive soil under different conditions.
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Fig.7 The relationship curve between the under load expansion
rate and cement content of modified expansive soil under
different overlying loads ( without curing)
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Fig. 8 The curve between the under load expansion rate and
the overlying load of modified expansive soil at different ages
(with a cement content of 3% )
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Fig. 9 Axial stress — strain curves of plain soil
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Fig. 10 Axial stress — strain curves of cement modified

expansive soil at different ages
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Fig. 11 The relationship curve of shear strength paraments
for modified soil under varying conditions
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