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Abstract: [ Objective] The water-holding characteristics and strength characteristics of unsaturated lime-stabilized
loess cushion layers were investigated, and the influence of different lime contents on its matric suction and
strength was revealed, in order to provide guidance and reference for the construction and theoretical research of
loess building foundations and subgrades. [Methods] Laboratory soil-water characteristic tests and unsaturated
triaxial tests were conducted to study the soil-water characteristics, unsaturated strength, and softening
constitutive model of lime-stabilized unsaturated loess. Four lime contents (0, 3%, 6%, and 9%) were set to
reveal the influence of lime content on matric suction. The matric suction was set at 0, 50, 100 kPa, and 200 kPa,
respectively, to explore its influence on strength. [Results] O Matric suction increased with increasing lime
content. @ A soil-water characteristic model considering the influence of lime content was proposed, and this

model could accurately describe the soil-water characteristics of lime-stabilized loess. A nonlinear model capable of
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describing the softening behavior of lime-stabilized loess was established by introducing a damage variable. @ The

cohesion and internal friction angle of the stabilized soil increased as the lime content increased. When the lime

content was 9%, with the increase of matric suction, the cohesion of the lime-stabilized loess gradually increased ,

while the change in the internal friction angle was very small. [ Conclusion] The lime content on the soil-water

characteristics of stabilized loess has a significant influence. Additionally, the nonlinear model can accurately

describe the stress-strain curve of lime-stabilized soil, yielding relatively good results.
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Fig.2 Soil water characteristic curve of unsaturated
loess with different lime contents

% Van Genuchten (1980) (V-G "V 10 481 &
AEA KB E R KEREf & WA AT .

0,0,
f=—"—"—+0, (1)

[1+(.s‘/a)“]
A0 IR & KR YD) 50, MR AR & KR
C% )50, 094 R AR & KR (%) 55 LT ) (kPa) ;
a, n, m WWMESE ,m=1—1/n.
V-G B A AN 6] A1 K5 3 00 KRR AE il 26 56
B (E D, A A KB R BE RPEFE 0.99 L L, i
BRI, NERSTLAESE,IE S5 o fl A KB
W R RR, DGR R T
R1 AEAKBERLV-GEESH

Table1 V-G model parameters of lime-stabilized
soil with different lime contents

M/ % a n m 0./ % R?
0 56.32 2.52 0.22 11.03 0.995
3 48.99 2.53 0.19 10.41 0.997
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9 42.27 2.26 0.12 8.35 0.996
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Fig.10 Modelling parameters of lime-modified loess and softening model under different suction and confining pressure
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