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Effects of suction based on stress path on property parameters of unsaturated soils
XING Guo qi'*?,XIAO Hong tian!, LT Da yong!

(1. Shandong Province Key Laboratory of Geotechnical and Structural Engineering, Shandong University of
Science and T echnology, Qingdao 266590, China 2. College of A rchitectural
Engineering, Weif ang University, Weif ang 261061, China)

Abstract: The effects of suction on mechanical property of unsaturated remolding silt were investigated based on mean effective

pressure and mean net pressure according to three kinds of stress paths with GDS apparatus. The results show ed that preconsol

idation pressure increased with suction based on mean effective pressure, and it was not obvious based on mean net pressure for

isotropic compression test. T he critical state line of unsaturated soils was not related to suction and was unique based on mean

effective pressure, and it was paralleled to the critical state line of saturated soils and far away with suction increasing based on

mean net pressure in undrained shear test.
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Tab.1 Gradation of silt with sand used in test

(%)
Fuh WURLRE AR/ mm
ds >2 0.5~2 0.2~ 0.5 0.2~ 0.075 < 0.075
2.71  10.41  20.23 31.24 2319 14.93
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Tab.2 Initial index properties of the sample

FKFE AL WRE W AR YA

pragiss
T (%) e S, (%) (%) EiTR
2.71 19.8  0.599 89.54  25.4 19.5 5.9
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Fig. 1 Test apparatus and loading path
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Fig.2 Curve of relationship between mean effective stress

and liquid volume change
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Fig.3 Curve of relationship between preconsolidation

pressure and suction
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Tab.3 Test parameters of sam ples

63 = Uy 63
W A-BHE  BCHRE ¢D Agl . s/9,
/kPa / kPa / k Pa
Al 400 100 400 3 0.25
A2 450 50 450 3 0.11
A3 500 100 500 3 0.2
A4 600 100 600 3 0.17
AS 600 200 600 3 0.33
A6 500 100 500 3 0.2
A7 400 100 300 3 0.33
A8 400 100 - oo 0.25
A9 600 50 600 3 0. 08
A10 600 280 600 3 0.47
All 600 100 500 3 0.2
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Fig. 4 Curve of triaxial drained shear test( o = 600 kPa)
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Fig. 5 Shear band of unsaturated soils
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Fig. 6 Curve of triaxial drained shear test(9," = 400 kPa)
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Tab.4 Test parameters of samples

Y (05 ) u, (/0] )

BRI ABMGE %4 kPa B C M CE #17/kPa B
B1 200 0 0
B2 200 30 0.15
B3 200 60 0.3
B4 300 0 0

BS 300 100 0.33
B6 300 200 0. 66
B7 300 280 0.93
B8 1 000 0 0
B9 1 000 100 0.1
B10 1 000 200 0.2
B11 1 000 280 0.38

Fig. 7 Curve of stress strain for constant water content shear test
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Fig. 8 Relationship between peak stress and suction
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Fig. 9 Relationship between critical state line and suction
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