Assessing Isotropy of Shrinkage in Soils
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Accurate measurements and full knowledge of the soil shrinkage process are very necessary for better understanding the soil behavior and hydraulic properties. The anisotropic nature (heterogeneity) of soil shrinkage that produces soil cracks requires additional quantification. The soil shrinkage curve (ShC) relates the specific volume of the soil to the gravimetric water content or can be expressed by the moisture and void ratio.

Soil shrinkage has typically been measured by various techniques by determining the vertical shrinkage (1D shrinkage) only, assuming isotropic shrinkage of the soil. This does not account for the anisotropy of soil shrinkage.

The main objective of this research is to introduce an inexpensive, continuous, and non destructive method to determine the 3D dimensional shrinkage by digital image analysis for different soil types with different sample dimensions.  The method uses two digital cameras to collect simultaneous and continuous images of an initially saturated soil as it dries, then the images are analyzed with Matlab to determine the displacements of the height and the circular area of the cores. We will couple experimental findings and recent theoretical developments to incorporate the three dimensional anisotropic nature of soil shrinkage into the shrinkage curve to reach better understanding of soil-water interactions. 

When comparing the one dimensional with the three dimensional shrinkage curves, initial results indicate that the anistropy of soil shrinkage should be taken into account when modeling the soil shrinkage behavior and associated hydraulic properties.

