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Abstract
Unsaturated soil widely exists in nature and engineering fields. Its engineering properties and be-
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havior characteristics have attracted much attention, which is very important for the safety of engi-
neering construction and the stability of the geological environment. The soil-water characteristic
curve (SWCC), as a basic tool to describe unsaturated soil, reveals the relationship between soil mois-
ture state and matric suction. Its shape and parameters are closely related to soil mechanical be-
havior, permeability, and engineering application. The change of dry density directly affects the
pore structure, water holding capacity and mechanical response of soil. Based on this, this study
carried out the soil-water characteristic curve test based on the pressure plate instrument and ex-
plored the variation law of the soil-water characteristic curve of silty clay under different dry den-
sity conditions. The results show that the dry density of the soil sample has a significant effect on
the change of the soil-water characteristic curve. Under the same matrix suction, the larger the ini-
tial dry density, the smaller the corresponding mass moisture content of the specimen. With the
increase of dry density, the difference of mass moisture content between specimens gradually de-
creases. When the matric suction increased from 0 to 500 kPa, the mass water content of the speci-
mens with dry density of 1.5, 1.6 and 1.7 g/cm3 decreased by 11.1 %, 10.7 % and 9.8 %, respectively.
Based on the VG model, a soil-water characteristic curve model considering dry density is estab-
lished, which can quickly predict the soil-water characteristic curve of silty clay in a certain area of
Shandong and provide a convenient way.
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Table 1. Particle composition of the test material

= 1. MR B BRI LA AL

$i4% (mm) 0.5 ~>0.25 0.25 ~>0.075 0.075 ~>0.005 <0.005
Jo 125 HU(%) 0 15.4 69.1 15.5

Table 2. Basic physical property indexes of test materials
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kit E HHIR (%) PR (%) BPEIREL BT (glem’) S ET7KE(%)
2.75 16.7 275 10.8 1.84 11.8
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Table 3. Basic physical parameters of specimens with different dry densities
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Figure 1. Test flow chart
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Figure 2. Soil-water characteristic curve (water content-matrix suction)
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Figure 3. Soil-water characteristic curve (saturation-matrix suction)
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Figure 4. Division of soil-water characteristic curve
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Table 4. Gardner model fitting res
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T2 (g/em?) a b O R?
1.5 852.003 1.057 5.266 0.992
1.6 639.011 0916 7.712 0.985
1.7 559.639 1.102 8.482 0.991
Table 5. VG model fitting results
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50
45 F 8 —8—g o
| - o
40 | o
S —A Q
53 <
f o
ol |
= 30 :
& 0o pgl5 g/cm3
251 o pF~1.6 glem®
A p=17 g/em®
20 Gardnerf& !
15 1 1 1 1
0.1 1 10 100 1000
HEJJ) (kPa)
Figure 5. Gardner model fitting curve
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Figure 6. VG model fitting curve
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Figure 7. F-X model fitting curve
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Figure 8. The relationship between fitting parameters and dry density
in VG model
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