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Theoretical Modeling of the Resonant Column Testing
with the Viscosity of a Specimen Considered

Z A " Joh, Sung-Ho 3 4 & Hwang, Seon-Keun
A ¥ A”  Kwon, Byung-Sung 7+ ¥} &" Kang, Tae-Ho
Abstract

The resonant column testing determines the shear modulus and material damping factor dependent on the shear strain
magnitude, based on’the wave-propagation theory. The determination of the dynamic soil properties requires the
theoretical formulation of the dynamic behavior of the resonant column testing system, One of the theoretical formulations
is the use of the wave equation for the soil specimen in the resonant column testing device. Wood, Richart and Hall
derived the wave equation by assuming the linear elastic soil, and didn't take the material damping into consideration.
Hardin incorporated the viscoelastic damping of soil in the wave equation, but he had to assume the material damping
factor for the determination of the shear modulus. For the better theoretical formulation of the resonant column testing,
this study derived a new wave equation to include the viscosity of soil, and proposed an approach for the solution.
Also, in this study, the equation of motion for the testing system, which is another approach of the theoretical formulation
of the resonant column testing, was also derived. The equation of motion leads to the better understanding of the resonant
column testing, which includes the dynamic magnification factor and the phase angle of the response. For the verification
of the proposed equation of motion for the resonant column testing, the finite element analysis was performed for the
resonant column testing. The comparison of the dynamic magnification factors and the phase angles for the system

response were performed.
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