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Effects of OPC-GBFS-NS System Based Soil Stabilizer on Soil Stabilization
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Abstract: The stabilization effect and mechanism of the soil stabilizer based on the ternary system of ordinary Portland
cement, granulated blast furnace slag and sodium sulfate (OPC-GBFS-NS) on two different soils were studied. The
results show that the soil stabilizer has good stabilization effects on both common surface soil and seaside silt to bring
high unconfined compressive strength of the stabilized soil, and assumes good consolidation effects on the heavy metal
ion Cd*" in the soil, accordingly to significantly reduce the dissolution of Cd*". The stabilization effect of the soil
stabilizer is mainly due to its rapid hydration in the soil to generate a large number of slender ettringite crystals, which
tightly connect with soil particles.
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Table 1 Physical properties of ordinary Portland cement

Setting time/min

Flexural strength/MPa Compressive strength/MPa

Density/(g-cm ™) Specific surface area/(m”-kg ")

Initial

Final 3d 28d 3d 28d

3.10 345 167

221 4.2 10.0 18.4 44.1
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Table 2 Chemical compositions of raw materials

“IL'/%
Material Na,0 MgO ALO, SiO, Ca0 Fe,0, S0, Cl TiO,
oprC 0.14 1.36 6.92 22.90 56. 50 3.60 2.16 0.03 0.36
GBFS 0.27 6.28 15.28 30.94 43.26 0.38 2.25 0.01 0.73
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Table 3 Mix proportion of soil stabilizer

Mix proportion/g

Code

OPC GBFS NS PAM
PSO 20 80 0 1
PS8 20 80 8 1
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Fig.1 Unconfined compressive strength of solidified soils by soil stabilizer
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Table 4 Cd** concentration in soil leachates before and after solidification

Cd*" concentration in soil leachate/(mg* LY

Cd*" content in soil/(g-kg ')

Before soil solidification

After soil solidification

0.5 1.717
1.0 8.407
5.0 102. 307

0.001
0. 004
0.019
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Fig.2 XRD patterns of PS8 hardened paste, common
surface soil (CS) and stabilized common

surface soil by PS8 (SCS)
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Fig.3 XRD patterns of PS8 hardened paste, seaside
silt (BS) and stabilized seaside silt by PS8

(SBS)
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Fig.4 TG-DSC curves of PS8 hardened paste, common
surface soil (CS) and stabilized common
surface soil by PS8 (SCS)
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Fig.5 TG-DSC curves of PS8 hardened paste, seaside
silt (BS) and stabilized seaside silt by PS8 (SBS)
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Fig.6 Morphologies of common surface soil
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Fig.8 Morphologies of stabilized common surface soil by PS8 (SCS)
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Fig. 9 Morphologies of stabilized seaside silt by PS8 (SBS)
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