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Proposal of Predictive Equations of Normalized Shear Modulus and Damping
Ratio Curves for Loose Medium Sand Reinforced by Vinyl Strip-cement

FARE S Kim, Jong-Min

Abstract

In this study, predictive equations of the normalized shear modulus and the damping ratio curves for loose medium
sands reinforced by vinyl strip-cement are proposed. Based on the results of a series of resonant-column tests (Yu, et
al., 2018) conducted under the confining stresses of 15, 30, 60 kPa on sand specimens prepared with 40% relative density
and reinforced by various contents of vinyl strip (0.0, 0.1, 0.3, 0.4%) and cement (0, 1, 2%), the equations estimating
the normalized shear modulus and the damping ratio are proposed as functions of reinforcing conditions and confining
stresses. The comparison between predicted and measured values of shear modulus and damping ratio shows a good
agreement and the reliability of proposed predictive equations are validated by high R2-value greater than 0.9. Therefore,
it is expected that the time and the cost required for constructing the normalized shear modulus and the damping ratio
curves will be much reduced by using proposed equations in this study since those can easily be estimated without

conducting resonant-column test.
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Table 1, Material properties (Yu et al., 2018)

Type Weathered granite soil
Soil Classification (USCS) SW
Specific gravity 2.66

Type Low density polyethylene (LDPE)
Density (g/cm?) 0.917
Vinyl strip Tensile strength (N/cm?) 1760
Elongation (%) 350
Size (thickness X width X length) 0.1mm X 3mm X 6mm
Cement Type Normal portland cement

Table 2. Conditions of resonant—column test (Yu et al., 2018)

Relative density (%) 40
_ Vinyl strip content (%) 0.0, 0.1, 0.3, 0.4
Specimen

Cement content (%) 0,12
Curing time (day) 28

Tost Confining stress (kPa) 15, 30, 60

esl

Loading frequencies (Hz) 0.05, 0.1, 0.2, 04, 0.6, 0.8, 1, 2, 3, 4, 6, 8 10
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Table 3. Estimated values of coefficients v, and «

ae | V(% 5, (%) o
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Fig. 1. Comparison between predicted and test—estimated coefficients for Eq. (1)
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