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Hysteresis of the Suction Stress in Unsaturated Weathered Mudstone Soils
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Abstract

To investigate the hysteresis of the suction stress in unsaturated weathered mudstone soils (CL), matric suction and
volumetric water content were measured in both drying and wetting processes using Automated Soil-Water Characteristics
Curve Apparatus. The drying and wetting processes in unsaturated soils were reproduced in the test; the drying process
means to load matric suction to spill pore water from the soils, and the wetting process means to unload matric suction
to inject pore water into the soils. Based on the measured result, Soil Water Characteristic Curve(SWCC)s were estimated
by van Genuchten model (1980). SWCCs have nonlinear relationship between effective degree of saturation and matric
suction. The hysteresis in SWCCs between drying and wetting processes occurred. As a result of estimating Suction
Stress Characteristic Curve(SSCC) using Lu and Likos model (2006), the suction stress rapidly increased in the low
level of matric suction and then increased slightly. Also, the hysteresis in SSCCs between drying and wetting processes
occurred. In order to design geo-structures and check its stability considering unsaturated soil mechanics, therefore, it
is more reasonable that the SSCC of drying process should be applied in the condition of rainfall infiltration and the

SSCC of wetting process in the condition of evaporation or drainage.
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