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ABSTRACT: This study investigated the engineering characteristics of non-sintering binder-stabilized mixtures consisting of different ratios of a
hardening agent(3%, 6%, 9%, 12%) for recycling industrial by-products through several series of laboratory tests. The hardening agents consisted
of two kinds of non-sintering binders(NSB-1, NSB-2), which were developed by using inter-chemical reactions among blast furnace slag,
phospho-gypsum, and an alkali activator. In addition, ordinary Portland cement(OPC) was used to compare the engineering characteristics of the
stabilized mixture. An unconfined compressive test showed that the unconfined compressive strength increased with the curing time and mixing
ratio. Experimental test results indicated that the 7-day strength of the NSB-1 mixture was similar to that of the OPC mixture. However, its
28-day strength was higher than that of the OPC mixture. The secant module of elasticity showed a range of Esi=(42-109)q. regardless of the
agents. Based on the results of triaxial tests, the cohesion and friction angle increased with the mixing ratio.
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Table 1 Properties of dredged soil
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Initial water content (%) Liquid limit (%) Plastic limit (%)

Specific gravity Percent passing No. 200 sieve (%) USCS

53.06 45.52 24.36 2.72 3 CL
Table 2 Mixed ratio of ingredients of hardening agent
Type Granulated blast furnace slag Gypsum Alkali activator Total
NSB-1 55 5 40 100
NSB-2 60 5 35 100
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Table 3 Mixing and test conditions of this study
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Fig. 4 Variation of unit weight according to mixed ratio
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Type Mixed ratio(%) Curing time(day) Confining pressure(kPa)
NSB-1 mixture 3,69 12 7,14, 28 50, 100, 150 Initial water content of
dredged soil
NSB-2 mixture 3,69 12 7, 14, 28 50, 100, 200 - 175%
OPC mixture 3,609 12 7,14, 28 50, 100, 200
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Fig. 5 Variation of unconfined compressive strength
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