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Abstract

Impact of frequent wetting and drying cycles process on soil mechanical parameters is important issue that
should be considered in selecting the borrow area of fine-grained soil in many structures such as earth dams’
core, irrigation canal bed soil and road subbase. In this study, the effects of sequential wetting and drying cycles
on physical and mechanical properties of clay soil is investigated. The uniaxial shear, triaxial shear, direct shear,
swelling potential, hydraulic conductivity, and pressure plates tests were conducted on clay samples during
wetting and drying cycles. The results showed that the wetting and drying cycles resulted in significant changes
in the physical and mechanical properties of the soils and the compressive strength of the samples decreased by
32% after six wetting and drying cycles. The results of direct and triaxial shear tests also showed that application
of 6 wetting and drying cycles reduced soil cohesion by about 40% but had no significant effect on the internal
friction angle of the soil. Hydraulic conductivity tests showed that soil permeability increased about 19 times
after wetting and drying. The pressure plates test, which shows the relationship between moisture content and
suction in unsaturated soils (SWCC), revealed that as the number of cycles increased, the soil-water
characteristic curve shifted downward and soil water retention capacity decreased.

Keywords: Cycle wetting and drying, Permeability, Shear strength, Compressive strength, Hydraulic
conductivity, Soil Water Characteristic Curve

1- Ph.D. Student, Department of Water Engineering, Ferdowsi University of Mashhad, Mashhad, Iran

2- Professor, Department of Water Engineering, Ferdowsi University of Mashhad, Mashhad, Iran

3- Assistant Professor, Department of Civil Engineering, Ferdowsi University of Mashhad, Mashhad, Iran
(*- Corresponding Author Email: khodashenas@ferdowsi.um.ac.ir)



