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Investigation of soil behavior'change by compression using confined
compression test under th&€influence of nanoparticles in long-term
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ABSTRACT

The confined comp?essmn curve is one of the soil structure indices and its using is very important for soil
management.'QRi the other hand, in recent years, the behavior and properties of nanoparticles used in the
enwronmer\,\have been studied, but their effect on the confined compression curve has not been studied, so
far. Therefore, the aim of this study was to investigate the multi-year effect of nanoparticles on the confined
compreSSIon curve and its parameters. Different amounts (zero, 1, 3 and 5 percentage by weight) of two types
of nanopartlcle metal oxides, MgO and FesO, were mixed with a loamy soil in three replications and their
possible effects on different properties of the soil after three years, were studied. The results showed that the
application of nanoparticles have not significantly affected initial void ratio, final void ratio, void ratio at 808
kPa stress, swelling index and pre-compaction stress. The 5% treatment of magnesium nanoparticles due to
the blocking of pores and the reduction of the void ratio, and 1% iron oxide treatment due to the sedimentation
of iron oxide due to the calcareousness of the soil, significantly reduced the soil compression index compared
to the control. significantly reduced void ratio at different stresses.

Keywords: Confined compaction, Compression index, lIron oxide nanoparticles, Magnesium oxide
nanoparticles.
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Table 3- Analysis of the variance of effects of different treatments on the;soil compaction parameters

P value A

IRMSD SD . )

(cm*emd) (cmPem) C. e final (1/Iog(eo)\) DF Source
0.6379 0.8305 0.9451 0.5425 0.4251 1 Nano particle
0.2475 0.1897 0.5469 0.5939 & 0.4918 2 Usage levels
0.0656 0.0430 0.0196 0.3196 % P 0.7280 2 Nano particle

\ xUsage levels
0.1444 0.1173 0.0908 0.2718" 0.8183 6 treat
Mean

0.0885 0.2712 1.2051 0.9096 162.08 Control Nano particle
0.0674 0.2121 1.0980 ¥ 0.7363 177.07 MgO

0.0605 0.2009 1.0940& 0.6936 154.62 FesOq4

0.0102 0.03631 0.0399 0.0483 19.3205 SEM

0.0885 0.2712 \0.\2051 0.9096 162.08 0% Usage levels
0.0786 0.2685 1.0460 0.6651 142.51 1%

0.0476 0.1468 1.1393 0.7339 180.65 3%

0.0657 0.204% 1.0847 0.7458 174.38 5%

0.01251 0.4447 0.0489 0.0592 23.662 SEM

0.0885? \ 0.2712% 1.20512 0.9096 162.08 Control Nano particle
0.09282 %.0.3188% 1.1645% 0.7455 149.9 MgO 1% xUsage levels
0.06662 S 0.2098%® 1.1653% 0.7676 180.71 MgO 3%
0.0430% 0.1076% 0.9964° 0.6960 200.59 MgO 5%
0.0644® 0.2183% 0.9635° 0.5848 135.12 FesO4 1%

0.0286° 0.08372 1.1132%® 0.7004 180.58 Fe304 3%

0.08852 0.3006° 1.2053% 0.7957 148.17 Fes04 5%
0.01769 0.06289 0.0692 0.0838 33.464 SEM
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