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Utilization of Steel Slag as Soil Stabilizer
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Abstract

Steel slag is a construction material that has garnered attention for its potential to reduce environmental load
and enhance resource circulation. In recent years, its use as a soil stabilizer has been expanding. This paper
outlines the physical and chemical properties of steel slag. It introduces a soil stabilization technology that
focuses on two effects that contribute to improving the bearing capacity of the ground: an increase in the
internal friction angle (¢) thanks to improved compaction, and an increase in adhesion (c) owing to hydraulicity.
Furthermore, through application examples from actual sites, the optimization of the slag mixing ratio, changes
in the strength expression over time, and environmental safety are examined to identify future challenges and
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prospects.
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Table 1 Chemical composition of steel slag and other materials

(mass %)

Blast furnace slag

Ordinary portland

Steelmaking slag

cement

Ca0 41.7 45.8 64.2
Sio, 33.8 11.0 22.0
T-Fe 0.4 17.4 3.0
MgO 7.4 6.5 15
Al,04 13.4 1.9 5.5

S 0.8 0.06 2.0
P,0s <0.1 1.7 —
MnO 0.3 53 —

K2 AV 1tH72 0 O COHEHED—BI

Table 2 Example of CO, emissions per ton of cement

o Ordinary portland
Emission source

Blast furnace cement

Reduction (g) Reduction Rate (%)

cement (g) type B (g)
Limestone calcination 476 206 43
Other process energy 283 113 40
total 759 319 42
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Table 3 Physical characteristics

On site soil Steelmaking slag
Soil particle density (Mg/m) 2.6 3.14
Maximum grain size (mm) 375 375
Uniformity coefficient - 15

Gravelly fine-grained soil

Classification name of geomaterials

Gravel mixed with sand

mixed with sand
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Table 4 Physical characteristics

On site soil Steelmaking slag
Soil particle density (Mg/m) 2.43 3.17
Moisture content (%) 109.3 6.2
Maximum grain size (mm) 9.5 37.5
Uniformity coefficient - 25

Fine-grained soil

Classification name of geomaterials

Sand and gravel

mixed with sand
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