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ZHANG Deng-fei"*, CHEN Cun-li" %, ZHANG Jie’, LIU Ke*, YOU Zi-long', CHEN Cheng'

(1. Institute of Geotechnical Engineering, Xi'an University of Technology, Shaanxi Province, Xi'an710048, China; 2. Shaanxi Provincial
Key Laboratory of Loess Mechanics and Engineering, Xi'an University of Technology, Xi'an 710048, China; 3. Beijing Leading Software
Co., Ltd., Beijing 100044, China; 4. Northwest Research Institute of Engineering Investigation and Design, Xi'an 710003, China)

Abstract: The wetting tests by stages on intact loess with natural state are performed under different isotropic compression
stresses by using the refitted triaxial equipment for shearing and permeability measurement of unsaturated soil. The influences
of stresses on wetting water retention curves are analyzed. The models describing the water retention behaviour expressed by
the degree of saturation and water content versus the suction are proposed, in which the effects of isotropic compression stress
are directly considered. The results show that the stress has remarkable influence on degree of saturation as a function of
suction. Its effect on the relationship between water content and suction depends on the magnitude of suction. When the suction
is higher than a certain threshold value, the effect is much less pronounced, and the data appear to lie on a curve. When it is
lower than the threshold value, the effect is obvious. The air-occlusion suction increases and the saturated water content
decreases with the increasing stress, and the relations between them can be described by linear and logarithm functions
respectively. There are all unique relationships of both degree of saturation and water content ratio (defined as water content to
saturated water content ratio) versus suction ratio (defined as suction to air-occlusion suction ratio) under different stresses.
Moreover, these can be descried by the proposed models. Compared with the water retention models taking void ratio at applied
stress as variable, the models taking isotropic compression stress as variable are more convenient for engineering application. The
predicted results of both liquid saturation and water content against functions of suction are in good agreement with the test results.
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Table 1 Physical properties of intact Q3 loess
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Fig. 1 Triaxial equipment for shearing and permeability
measurement of unsaturated soil
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Table 2 Programs and results of wetting tests by stages under

constant isotropic compression stress
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1.115 36.8 175 50 1.105 37.1 1.063 4
1.115 36.8 175 100 1.094 37.3 0.999 7
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Fig. 2 Effects of isotropic compression stresses on wetting S, - s
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Fig. 7 Water content ratio versus suction ratio under different
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