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Research on influence of dry density on subgrade performance
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Abstract: The soil-water characteristic curves in three dry densities are obtained with filter paper method; the parameters of Van
Genuchten model are received by fitting test data; and the influence of dry density on soil-water characteristic curve and parameters
of Van Genuchten model is analyzed. The effects of compactness and water content on resilient modulus are analyzed with laboratory
test of resilient modulus; and the relationship between them is established. At last, based on hydromechanical coupling mechanism
and combined with the test results, the dynamic response model of subgrade moisture and deformation under the variation of
groundwater level is built; the distribution of water content and resilient modulus and the deformation of subgrade are calculated
when the groundwater level rising from —6 m to =3 m. The results show that: dry density has great influence on parameters of Van
Genuchten model of soil-water characteristic curve, the saturated water content linearly decreases, the residual water content and
parameter # linearly increase with the increase of dry density; and the parameter a has a linear correlation with the reciprocal of air
entry value; the resilient modulus decreases with the increase of water content and increases with the increase of compactness. The
water content increases and resilient modulus decreases significantly caused by the rise of groundwater level; then it results in
unnegligible deformation of subgrade. Under different filling compactness, the difference of deformation of subgrade caused by
variation of groundwater level is obvious. Therefore, controlling compactness is an effective method to improve the performance of
subgrade.
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Table 1 Basic physical character index of soil sample
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Fig.1 The rating curve of “Shuangquan” No.203
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Table 2 The suction of samples with different water
content in three dry densities

T 1.70 glem® T 1.75 glem® T 1.80 g/em®
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/% /kPa /% /kPa /% /kPa

24.28 4038.29 24.99 3690.07 25.70 3377.70
24.92 372538 25.66 3299.27 26.39 3096.61
30.82 933.80 31.73 1767.21 32.63 1592.90
34.07 396.18 35.07 618.08 34.83 1.00
37.23 120.78 36.65 1.00
38.44 1.00
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Table 3 The fitting parameters of soil water characteristic
curves in three dry densities
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Fig.2 The fitting curves of soil water characteristic curves
in three dry densities (unit: g/cm®)
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Table 4 Resilient modulus of soil samples in different
water contents and dry densities
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1.70 66.39 57.20 43.51 26.50 21.20
1.75 78.00 62.00 42.07 29.22
1.80 87.47 64.58 43.62 30.32
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