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ABSTRACT : The soil improvement method so far has been developed with an emphasis on enhancing the strength of the ground.
A soil improvement method using a excellent cementitious stabilizer in economical efficiency and handling property is mainly used.
The soil improvement method using cementitious stabilizer is effective but environmental and human harmful substances are detected
and environmental problems such as carbon dioxide emission and groundwater pollution are pointed out. Therefore, as part of an
alternative method capable of solving such problems, researches on the soil improvement method incorporating biological technology
are being actively carried out. This study was conducted to investigate the characteristics of strength change when mixed with
environmentally friendly soil binder and microorganism in clay, and it was analyzed by uniaxial compression test, direct shear test,
SEM, XRD. As a results of the test, we confirmed the cementation caused by microbially induced calcite precipitation and the strength
increase enhancement by it.
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Table 1. Chemical characteristics of bentonite and kaolinite
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Chemical component of bentonite (%)

Si0, 65.0

AL,0, 19.5
Fe,0, 2.84
MgO 1.27
Ca0O 2.30
Nago 0.49
K,0 2.22

IG-LOSS 6.1

Chemical component of kaolinite (%)

5i0, 46.13
AL,0, 37.87
Fe,0, 0.67
MgO 0.13
Ca0 0.08
Nago 0.36
K,0 1.46

IG-LOSS 12.62
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Table 2. Characteristics of mixed clay

USCS CH
Specific gravity 2.67
Water content (%) 45
Liquid limit (%) 58.62
Plastic limit (%) 34.76

Table 3. Characteristics of sporosarcina pasteurii

KCTC No. 3558, Type strain
Strain name Sporosarcina pasteurii
Kind Bacteria - Firmicutes
Source From soil
Product Produces urease
Aero condition Aerobic
Temperature 30
Media CASO agar + urea (20 g/1)
Biosafty level 1
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Table 4, Physical and chemical characteristics of eco—friendly

soil binder
Chemical component (%) Physical characteristics
Si0, 20.07 Specific gravity 3.08
Al,O, 5.21 Blaine (ecm?/g) 120
Fe,O4 2.96 Hydration heat (cal/g) 14
MgO 2.67 Initial 5
; nitial
a0 63.08 Setting
time
S50, 2.98 (mi )
min) Final 75
1G-LOSS 2.67
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Table 5. KCTC No. 3558 medium composition

Name CASO AGAR (Merck 105458)
cangostto urea 20 &)
Peptone from casein 15 g
Peptone from soymeal 50¢g
Ingredients NaCl 50¢g
Agar 15¢g
Distilled water 1,000 ml
pH 7.3
Memo Adjust pH 7.3 medium is identical with tryptone
soya agar (Oxoid Cml31)
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Table 6. Specification of mixing machine

Diameter Volume Mixing capacity Speed

70 cm 80 L 60 L 50 (R.P.M)
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Fig. 2. Uniaxial compression strength according to addition of
soil binder
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4, Direct shear test results according to addition of soil
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Fig. 5. Variation of cohesion by soil binder
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Fig. 6. Variation of internal friction angle by soil binder
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