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ABSTRACT

In this study, the mixed soil with an optimum mixed ratio was suggested in order to recycle the powdered sludge of basalt
in Jeju Island as the impermeable liner materials. As the results of soil laboratory tests, the grain size of the powdered sludge
of basalt is less than 0.1mm and the powdered sludge was classified into ML or CL category in accordance with the Unified
Soil Classification System (USCS). Also, the grain size of natural soils is ranged from 0.1 mm to 10 mm and the soils were
classified into SW category in USCS. To select the optimum mixed ratio of powdered sludge, the variable permeability test
was performed to various mixed soils with different powdered sludge amount under both optimum compaction and field
conditions. As the results of permeability tests, the coefficient of permeability of mixed soils was decreased with increasing
the mixed ratio of powdered sludge, and the mixed soil with mixed ratio of 60% has the minimum coefficient of permeability.
Therefore, the optimum mixed ratio of powdered sludge is 60% for recycling the powdered sludge of basalt as the impermeable
liner materials.
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Table 1, The test results of powdered sludge and natural soil
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Fig. 1. Grain size distribution curves

Materials Powdered sludge Soill

Specific gravity (Gs) 292 2.67

Liquid limit (LL, %) 22.67 40.00

Consistency Plastic limit (PL, %) 17.97 2265

Plastic index (PI) 470 17.35

) Optimum moisture content (%) 21,57 19.00
Compaction - - 3

Max, dry unit weight (g/cm”) 1.65 173

Coefficient of permeability (cm/sec) 3.91E-06 1.01E-05
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Table 2. Mixed ratio of powdered sludge and natural soil
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Fig. 4. Modified mold of permeability test
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Fig. 5. Maximum dry unit weight for various mixed ratio of
sludge
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