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Void Ratio Evaluation of Unsaturated Soils by
Compressional and Shear Waves

W & &' Byun, Yong-Hoon z A &’ Cho, Se-Hyun
£+ 3 ' Yoon, Hyung-Koo F 9o = Choo, Yun-Wook
7 % 4’ Kim, Dong-Su o] F A Lee, Jong-Sub

Abstract

Soils are commonly unsaturated in the near surface. The stiffness of soils is affected by the amount of air and water.
The objective of this study is to evaluate the porosity of the unsaturated soils by using the elastic waves including
compressional and shear waves. The elastic waves are measured at different degrees of saturation by controlling the
matric suction. Thus, the unsaturated soils are characterized at different levels of the matric suction. Shear and
compressional waves are measured by using the bender elements and the piezo disk elements, respectively. Both
transducers are installed on the walls of the rectangular cell. The unsaturated soils are prepared by using uniform size
sands and silts. Test results show that both compressional and shear wave velocities change according to the matric
suction. The elastic modulus, the shear modulus, and the Poisson’s ratio are estimated based on the measured elastic
wave velocities. In addition, the void ratio of the unsaturated soils estimated using elastic wave velocities matches well
with the volume based void ratio. This study demonstrates that the elastic waves can be effectively used for the

characterization of unsaturated soils.
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Fig. 1. Experimental setup. (a) Volumetric pressure plate extractor
and Elastic wave measurement system, (b) Confining cell
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Table 1. Specimen properties
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Fig. 5. Variation of elastic modulus according to degree of saturation. (a) Shear modulus, (b) Young's modulus, (c) Poisson's ratio
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