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Steel slag 1s a by-product generated during the iron and steelmaking process—specifically, during the reduction and refining stages in which
iron ore 1s converted into steel. It can be broadly classified into blast furnace slag, produced during the melting and reduction of iron ore, and
steelmaking slag, generated 1n the steel refining process. Due to its excellent mechanical properties, steel slag has attracted attention as a
sustainable material that can replace natural resources and cement, contributing to energy and resource conservation as well as CO:2 reduction.
Among them, steelmaking slag contains high amounts of free lime (CaO) and free magnesium oxide (MgO), which react with water and
cause expansion. This hydration-induced expansion poses a long-term stability challenge when using steel slag as a ground improvement
material. This study aims to promote the effective use of steelmaking slag in ground improvement by investigating changes 1n 1ts mechanical
properties due to hydraulic hardness. Through triaxial compression tests and elastic wave velocity measurements, the research seeks to
elucidate the mechanisms of mechanical and volumetric changes associated with the hydraulic hardness behavior of steelmaking slag.
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j "y, This study investigates the shear behavior of
4% steelmaking  slag-treated  soils  under ]
B j '. consolidated drained (CD) and undrained
s Z=¢ (CU) conditions. The material used is the |
« o=%0Us mixture of steelmaking slag and BFSFP |
(Blast furnace slag fine powder), in mass |
ratio 96:4. The results from triaxial [
compression tests on 3-day cured steel slag B4
shows that: a
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Steelmaking Slag
In CD conditions, the internal friction angle 1s approximately 45°. Under CU conditions,

specimens 1nitially follow the tensile cut-off line (¢g=3p’), where ¢’°;=0, indicating shear-
induced stress development at nearly constant mean effective stress. The maximum stress ratio

(R....) was 1dentified by the peak points marked on the stress paths. Notably, the 3-day cured @,
specimens did not reach the tensile cut-off line, suggesting incomplete hydration and JJ
insufficient solidification of free CaO/MgO. This highlights the importance of curing time 1n
achieving stable mechanical performance. Further investigation using longer curing durations
1s required to evaluate long-term stability:.

Furthermore, steel slag shows negative then positive dilatancy in CD tests, with volume change
stabilizing at 6—8% axial strain. In CU tests, negative excess pore pressure develops early, 8
increasing effective stress and undrained strength. Also, the pore pressure stabilizes around £ g#
-180 kPa without signs of cavitation, indicating stable undrained behavior even at high suction .

Triaxial compression test machine
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	Steel slag is a by-product generated during the iron and steelmaking process—specifically, during the reduction and refining stages in which iron ore is converted into steel. It can be broadly classified into blast furnace slag, produced during the melting and reduction of iron ore, and steelmaking slag, generated in the steel refining process. Due to its excellent mechanical properties, steel slag has attracted attention as a sustainable material that can replace natural resources and cement, contributing to energy and resource conservation as well as CO₂ reduction. Among them, steelmaking slag contains high amounts of free lime (CaO) and free magnesium oxide (MgO), which react with water and cause expansion. This hydration-induced expansion poses a long-term stability challenge when using steel slag as a ground improvement material. This study aims to promote the effective use of steelmaking slag in ground improvement by investigating changes in its mechanical properties due to hydraulic hardness. Through triaxial compression tests and elastic wave velocity measurements, the research seeks to elucidate the mechanisms of mechanical and volumetric changes associated with the hydraulic hardness behavior of steelmaking slag.

