ABSTRACTS

CHARACTERISATION OF SILICATE-GROUTED SAND ACCORDING TO
DYNAMIC PROPERTIES AT LOW STRESS LEVEL

J.R Kim?*, D.Bakhtiyarov, G.Zhumabekov, D.Saliyev

Department of Civil Engineering, School of Engineering, Nazarbayev University, Kazakhstan; *jong.kim@nu.edu.kz

INTRODUCTION.

Construction of geotechnical structures on the soft ground requires strengthening and stabilization of
soil. Although some chemical grouting methods are available such as LW, JSP, SGR and JET, the effect of
their implementation is time dependent. This implies that in the presence of applied load for a long time,
the deformations are imminent and lead to ground settlement. The reason for such unstable behavior of
soil strength is the creep nature of soil material.

METHODOLOGY.

The creep characteristics of silicate-grouted sand were investigated before by numerous researchers
[1-5]. However, most of the researches were directed to evaluate its mechanical properties at stress levels
that are greater than 40% of the uniaxial compression strength. Kim et al. [6] focused on investigation
of mechanical properties of soil material at low stress levels, which are less than 20% of the uniaxial
compression strength. As such, number of haversine creep tests was conducted at different frequencies
(0.01 Hz, 0.05 Hz, and 0.1 Hz) and dynamic properties (complex modulus and phase angle) were
determined by application of hysteretic method. From the results of dynamic properties of silicate-
grouted sand, it was possible to predict viscoelastic compliance, which was found to agree well with
obtained test results.

TEST RESULTS AND CONCLUSIONS.

Overall, it was found that at lower frequencies, the energy dissipation potential of silicate-grouted
sandy soil is higher than that of higher frequencies. Due to validity of approximation that viscoelastic
nature of the soil material is linear, the stress-strain relationship of results in an elliptical hysteresis
loop. It was concluded that the overall time dependent pattern of creep effect was similar to that of
the experiments conducted under constant applied load. By analyzing the creep test results at given
frequencies, it was found that while there is an increase in the complex modulus, the complex compliance
and the phase angle decrease. Also, by knowing dynamic properties of soil material, the power law of the
creep compliance can be predicted.
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