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Mechanical and Germination Characteristics of Stabilized Dredged Soil
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ABSTRACT : In this paper, mechanical and germination characteristics of stabilized dredged soils were investigated to recycle dredged
soil in eco-friendly manner such as waterfront construction. Non sintering binder (NSB), which was developed by using interchemical
reactions between slag, high-calcium fly ash, alkali activator on the dredged marine clay, was added to dredged soil. Ordinary portland
cement was also used for the comparison of two binders. Experimental tests such as flow test and unconfined compressive test were
carried out to evaluate characteristics of stabilized dredged soil. Leaching test, pH measure, vegetation germination test were also
conducted to consider environmental applicability. The unconfined compressive tests shows that unconfined compressive strength (UCS)
also increases with the increase of curing time and mixed ratio. UCS of NSB mixtures were higher than those of OPC mixtures.
Germination tests showed that germination and sprouting date are better in NSB mixture than OPC mixture. It can be explained that
germination decreased as pH and 7-day strength increased.
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Table 1. Properties of dredged soil
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Fig. 1. Salicorinia herbacea

Initial water Specific Liquid limit Plasticity limit Plasticity Percent passing USCS - Salinity
content (%) gravity (%) (%) index No. 200 sieve (%) P (%)
49.5 2.5 38.2 21.8 16.5 82.7 CL 7.98 0.2
Table 2. Chemical properties of NSB and OPC
Type CaO (%) Si0; (%) ALO;3 (%) SO; (%) MgO (%) Fe 03 (%) K20 (%)
NSB 45.4 29.8 10.2 7.3 4 1.1 0.8
OPC 62.4 21.58 4.78 2 2.8 33 1.3
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Table 3. Mixing and test conditions of this study
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Table 4. Result of heavy metal concentration from leaching test

(mg/L)
Dredged soil NSB mixture OPC mixture
12 % 12 %
Chromium (Cr) 0.0019 0.0024 0.0152
Manganese (Mn) 0.0380 0.0018 0
Iron (Fe) 0.2447 0.5382 0.4286
Copper (Cu) 0.0126 0.0546 0.2216
Arsenic (As) 0.0093 0.0076 0.0037
Selenium (Se) 0.0100 0.0062 0.0075
Cadmium (Cd) 0 0 0
Mercury (Hg) 0.0002 0 0
Lead (Pb) 0 0 0

Table 5. Permissible limits of heavy metal concentration (mg/L)

DWS WPE LE
Chromium | Total 0.05 0.5 0.5
(Cn) (o - 0.1 0.1
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Zinc (Zn) 3 1 1
Arsenic (As) 0.01 0.05 0.1
Selenium (Se) 0.01 1 -
Cadmium (Cd) 0.005 0.02 0.02
Mercury (Hg) 0.001 0.001 0
Lead (Pb) 0.01 0.1 0.2
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