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1. Introduction

This study intends to investigate the specifications of the dynamic properties of sand with 60% non-plastic
silt, improved by cement and different percentages of Montmorillonite nanoclay (nanoclay will replace some
parts of the cement contents) using a cyclic triaxial strain control test subjected to confining pressure and
different strain ranges. Shear modulus, damping ration and liquification of the normal (without treatment) and
stabilized soil with cement and nano clay.

2. Methodology
2.1. Experimental study

In this research, Firuzkuh #161 sand (casting sand) and non-plastic silt have been used, whose
specifications are presented in Tables 1 to 3 and Fig. 1, respectively. In this study, normal and cemented
specimens with a diameter of 50mm and a height of 200mm were prepared for cyclic triaxial experiments using
wet compaction method. The experiments were executed in Geotechnic Laboratory of Islamic Azad University
Science and Research Branch in Tehran city.

Table 1. Specifications of Firuzkuh #161 sand

No. Properties Index Value
1 Soil Type SP -
2 Grain Density Gs 2.61
3 Max. Dry Density Vimax 16.5 kN/m3
4 Min. Dry Density Vmin 13.7kN/m3
5 Max. Voids Ratio Cmax 0.751
6 Min. Voids Ratio €min 0.49
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Table 1. Silt specifications

No. Properties Index Value
1 Soil Type M Non-Plastic Silt
2 Grain Density Gs 251
3 Max. Dry Density Vimax 148
4 Min. Dry Density Ymin 1.158

Table 1. Characteristics of chemical analysis of Firuzkuh #161 sand and silt

% SiO2 % Al203 % Fe203 % CaO %Na20 %K20
95-98 0.5-1 0.5-1 0.5-1 0.02-0.5 0.5-0.7
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Fig. 1. Considered soil grading curve

3. Results and discussion

3.1. Shear modulus results

The results of shear modulus values of silty sand, cemented silty sand, and nano-clay cemented silty sand
specimens for different confining pressure levels for different shear strains have been presented in Fig. 2.
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Fig. 2. Variations of shear modulus Gmax: &) hormal soil specimen, b) confining pressure of 50 kPa, ¢) confining pressure of

100 kPa, d) confining pressure of 150 kPa.
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3.2. Damping ratios

According to Fig. 3, for all specimens, including silty sand, cemented silty sand, and nano-clay cemented silty
sand specimens, damping diminished with elevating the confining pressure.
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Fig. 3. Variations of damping ratio: a) normal soil, b) cemented soil, ¢) cemented soil with 20% nanoclay, d) cemented

soil with 40% nanoclay, €) confining pressure of 50kPa, f) confining pressure of 100kPa, g) confining pressure of 150kPa

4. Conclusions

In this study, initially the dynamic parameters (shear modulus and damping ratio) of the fine-grained silty
soil were investigated by cyclic triaxial experiments. Based on the results, with increasing shear strain, the
stiffness created at the intergranular contact surfaces diminished and caused loosening and rupture of the
cement paste joints. This event, also freed the confinement caused by the stiffness and ultimately by increasing
the strain levels, it reduced the shear modulus. And shear modulus values decrease and damping increases for
all specimens, including silty sand, cemented silty sand and nano-clay cemented silty sand specimens, with
increasing shear strain. For all specimens, including silty sand, cemented silty sand, and nano-clay cemented
silty sand specimens, the shear modulus values increased and damping diminished with elevating the confining
pressure.
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