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ABSTRACT

In this study, the coefficient of permeability for cement mixtures including the powdered sludge of basalt, sand or fly ash with
different mixed ratios was measured in order to reuse the powdered sludge of basalt in Jeju Island as the cut off materials.
As the permeability test results, the coefficient of permeability for the cement mixtures with fly ash was increased with increasing
the fly ash contents. The amount of fly ash in the cement mixtures should be mixed with less than 8 %. Meanwhile, the
coefficient of permeability for the cement mixtures with sand was increased with increasing the sand contents. The amount
of sand in the cement mixtures should be mixed with less than 40 %. According to the comparison result of cement mixtures

including fly ash or sand, it is more advantageous to put the sand into the cement mixtures, rather than mixing the fly ash.
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Table 1. Engineering properties of powdered sludge (Kim et al., 2015)

Materials Powdered sludge

Specific gravity (Gs) 292

Liquid limit (LL, %) 22,67

Consistency Plastic limit (PL, %) 17.97

Plastic index (PI) 470

_ Optimum moisture content (%) 21,57

Compaction - - 3
Max, dry unit weight (g/cm”) 1.65
Coefficient of permeability (cm/sec) 3.91E-06
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Fig. 1. Grain size distribution curve of powdered sludge
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Fig. 2. Compaction test result of powdered sludge
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Table 2. Physical properties of sand

Materials sand
Specific gravity (Gs) 2.62
Max_ dry unit weight (g/cm’) 1.68

Density 3
Min, dry unit weight (g/cm”) 1.37
o Coefficient of uniformity, Cy 21.57

Grain size

Coefficient of curvature, C¢ 1.65

Table 3. Chemical composition of cement and fly—ash

Constituent cement fly—ash

Silicon dioxide, SiO, (%) 18.6 53.3
Aluminium oxide, Al,Oz (%) 41 23.0
Ferric oxide, Fe.Oz (%) 28 53
Calcium oxide, CaO (%) 65.2 6.8
Magnesium oxide, MgO (%) 38 1.1
Sulfur trioxide, SOz (%) 34 0.8
Loss on ignition (%) 20 46

Table 4. Physical properties of cement and fly—ash

Contents cement fly—ash
Specific gravity (g/cm?’) 3.04 224
Fineness (Blain) (cm’/g) 4,210 4,232
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Table 5. Mixed ratio of powdered sludge mixtures
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Fig. 3. Set up the specimen in the container of the permeability
testing system
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Materials Powdered sludge (%) Cement (%) Fly—ash (%) Sand (%)
50 50 0 -
Sludge 48 32 20 -
Cement 42 18 40 -
F\yfash 32 8 60 _
18 80 -
50 50 - 0
Sludge 48 2 - 20
Cement
Sand 42 18 - 40
32 8 - 60
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Fig. 4. Panoramic view of the permeability testing system
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various curing times
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