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Physicochemical actions of stabilized soil
with cement-based soil stabilizer
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Abstract: Using the compaction test, liquid-plastic limit combined device to Atterberg index, wax sealing method to dry density, gas
meter to carbon dioxide and exchangeable sodium percentage test, as well as the composition and fabric of clay mineral, the physical
and chemical actions of stabilized soil with cement-based soil stabilizer were researched. The experimental results show that the
maximum dry density of the mixture increased and the optimum water content decreased as the dosages increased. After curing the
mixture of stabilized soil, the plasticity index reduced, the dry density enhanced, the carbonate content increased, and the
exchangeable sodium percentage raised. The clay mineral was activated to become all kinds of silicate and aluminate under the
condition of stronger pH value and calcium ion. The study indicates that the mixture has gradually formed the more compact
monolith in the system of soil and soil stabilizer and water and gas, through the transformation from liquid and gas to the solid, as
well as the effect of fill, pack and cementation. The cation exchange has the minus effect in the later stage on the stabilized soil. The
aluminosilicate clay mineral has been divided to take part in the action of the silicate and aluminate under the condition of the
stronger pH value and calcium ion.
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Table 2 The mineral composition of soil sample
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Fig.1 Curves of maximum dry density vs. optimum water
content and dosage of MBER
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Fig.2 Curves of limited water content
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Table 3 Comparison between densities and porosities
after curing 90 d

. IR IS TS 90 d S

1% W LR g LR wE LR
/(glem®) /% /(glem®) /%  /(glem®) /%

6 1.723 36.9 1.761 355 1.744 36.2
9 1.723 372 1.779 35.1 1.758 359
12 1.723 374 1.795 348 1.783 352
15 1.723 37.6 1.811 344 1.796 35.0
18 1.723 37.8 1.827 34.0 1.801 35.0
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Table 4 Changes of carbonate content and ESP
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0 114.00 114.00 0.00 0.00 3.66

6 148.20 107.54 1.07 39.59 5.45

12 172.81 101.79 2.02 69.00 10.85

18 210.01 96.62 2.88 110.51 12.77
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