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ABSTRACT

We conducted research to develop a solidification agent for the ground surface reinforcement method in which activator
is fused by recycling pig iron slag, which is a byproduct generated in the steel making process. The purpose of this research
is to solve the problems of surface soil by improving the strength and durability of foundation soil such as soil loss, settlement,
sinkhole, etc. by recycling pig iron slag from disused or landfilled steelworks. For this purpose, the possibility of using pig
iron slag as a solidification soil was evaluated by the compressive strength, elution test of harmful materials, permeability
coefficient test. As a result of the compressive strength test, the values of the strength of the curing 28 days of the solidified
soil having the solidification agent mixing ratio of 12% were found to be 0.93, 0.96 and 1.3 MPa, respectively, satisfying
the required strength value of 1 MPa, In the case of permeability coefficients, the minimum values were 4.1 x 1078 7.0
x 107, and 1.7 x 107" cm/sec, respectively, at the solidification agent mixing rate of 12%. In addition, as a result of
the elution test of harmful materials, a small amount was detected in the item of hexavalent chromium but satisfied the

inclusion criteria, and in the remaining items, heavy metals were not eluted.
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Fig. 2. X—ray diffraction analysis of pig iron slag

Table 1. Analysis results of blast furnace slag and pig iron slag components (Unit : wt%)
Category SiO, Al,O3 Fe,Os Ca0o MgO SOs TiO,
Blast furnace slag 35,08 10,87 0.52 4310 3.60 2.36 1.20
Pig iron slag 11.36 16,49 22,06 34.30 557 0.15 0.17
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Table 2. Physical property analysis result of soil

Result
Category Method
A B C
Percentage finer than 4.75 mm (%) 100.0 996 96.3
Percentage finer than 2 mm (%) 996 96.1 68.2
Percentage finer than 0.425 mm (%) 94 4 641 33.0
Percentage finer than 0.075 mm (%) 55.4 483 12.4
Maximum grain size (mm) 475 95 19.0
Grain KS F 2302 : 2002
. 60% grain diameter (mm) 0.100 0.351 1.495
30% grain diameter (mm) 0.018 0.028 0.351
10% grain diameter (mm) 0.003 0.008 0.050
Uniformity coefficient (Cu) 39.8 46.6 29.8
Curvature coefficient (Cc) 1.2 03 16
Classification for engineering purposes CL-ML SM SW KS F 2324 : 2016
Liquid limit WL (%) 252 27.0 321
Plastic limit WP (%) 18.5 212 272 KS F 2303 : 2015
Plasticity index (Ip) 6.7 58 50
Moisture content (%) 238 219 3.1 KS F 2306 : 2015
Density (g/cm’) 2701 2646 2,661 KS F 2308 : 2016
Grain Size Accumulation Curve
100 Collo Silt Sand _ - _ Gravel
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Fig. 3. Grain size accumulation curve of soils
Table 3. Mixing ratio of pig iron slag solidified soil
Mbing ratio 4% 6% 8% 10% 12%
Category
Solidification agent : Water 11
A 108 162 216 270 324
Solidification agent
3 B
(ke/m”) . 104 156 208 260 312
A 2484 2376 2268 2160 2052
Soil (kg/m®) B
c 2392 2288 2184 2080 1976
A 108 162 216 270 324
Water (kg/m?) B
c 104 156 208 260 312
A 2700
Wet density of soils 5
(kg/m?) 2600
C
gMa?|08 B8S nalEo Haty Sy BA



(a) Atomic absorption spectrometer (AAS)

(b) Inductively coupled plasma mass spectrometer (ICP—MS)

Fig. 4. Hazardous materials dissolution test Analyzer
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soil mixture ratio
Table 4. Result of contaminant dissolution test
Test categories This study Jang (2012) Yoon and Kim (2006) Contain standard*

lead N.D N.D 0.15 3

copper N.D 0.032 0.55 3

Elution of arsenic N.D N.D N.D 15
hazardous mercury N.D N.D N.D 0.005
materials hexavalent chromium 0.08 0.10 0.02 15
(mg/L) cadmium N.D N.D - 0.3
tetrachloroethylene N.D N.D - 0.1

trichloroethylene N.D N.D - 0.3

* 1 Hazardous materials contain standard of designated wastes (Wastes Control Act Enforcement Rules 1, Executed from 2017, Oct 13, Order

of Ministry of Environment, article 715, 2017, Oct 19)
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