Journal of the Korean Geo—Environmental Society
20(5): 39~46. (May 2019)

ISSN 1598-0820

http//www kges.or kr DOI https:/doi.org/10.14481/jkges.2019.20.5.39

BHEXAH0) O3t ZHK|I0| EET 23 A7

Research on the Surface Improvement of High Soft Ground Using
Calibration Chamber Test

1) =T
o g o g

Seongtaek Bang * Yongheum Yeon

Received: April 1%, 2019; Revised: April 9", 2019; Accepted: April 23", 2019

ABSTRACT : Most of the soil used for reclamation is marine clay generated from dredging construction.The soft ground made of
dredged clay has high water content and high compressibility, so the bearing capacity of the ground is very weak and it is difficult
to enter the ground improvement equipment. Therefore, surface hardening treatment method is used to enter equipment prior to
full-scale civil engineering work, and stabilizer is mainly used for cement series. Cement-based stabilizers have the advantage of
improving the ground in a short period of time and have excellent economic efficiency, but they are disadvantageous in that they
cause environmental problems due to leaching of heavy metals such as hexavalent chromium. In this study, environmental effects
evaluation of dredged clay mixed with normal portland cement and environmentally friendly stabilizer was evaluated, and uniaxial
compressive strength test and indoor model test were conducted to confirm the bearing capacity characteristics of the solidified layer.
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Table 1, Physical properties of dredged clay
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Table 2. Elution test result of stabilizer and cement

Physical properties Symbol Unit Dredged clay
Initial moisture content w, % 40
Unit weight Vamax KN/m’ 15.5
Liquid limit w, % 42.0
Plastic index I - 16.0
Initial void ratio €, - 1.78
Specific gravity G, - 2.65
Degree of saturation S, % 98.5
Cc - - -
USCS - - CL

Criteria of | Criteria of
Content concern measure S.B N.P.C
(mg/kg) (mg/kg)

Cd 12 30 1 5
Pb 400 1,000 9 217
Cu 200 500 - 132
Hg 16 40 0.005 0.02
Cn 120 300 - -
(oAl 12 30 0.05 13
As 20 50 5 23
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Fig. 1. Friction angle according to mixing ratio
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Table 3. Direct shear test result

5% 10% 15% 20%
Stabilizer
C (MPa) 0 (°) C (MPa) 0 () C (MPa) 9 (°) C (MPa) 9 (°)
S.B 20 24.3 20 26.9 20 30.7 20 31.5
N.P.C 20 22.1 20 24.5 20 28.5 20 31.9

* S.B : Soil binder * N.P.C : Normal portland cement
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Table 4. Mixing condition of manufactured specimen

Stabilizator Mixing ratio | Water content | Curing period
(%) (o) (day)
5
10
NP.C | SB s 40% 1,7, 14, 21, 28
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Table 5. Improvement surface layer range

Original Footing | Mixing | Water Improvement | Improvement
ground . K surface surface
size size ratio content length depth
% %
(mm) | @™ | O e (IS.L) (LS.D)
B=150 | B=150 15 40 3L (18cm) | 0.15D (6¢cm)
D=400 | D=50 4L (24cm) | 0.2D (8cm)
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Table 6. N.P.C Mixed uniaxial compressive strength

Unconfined compressive strength (Kpa)

Soil stabilizer
1days 7days l4days | 2ldays | 28days
5% 98 168 210 266 364
10% 161 238 336 420 504
N.P.C
15% 217 378 651 777 896
20% 315 560 1001 1246 1421
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Fig. 4. N.P.C mixed uniaxial compressive strength
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Table 7. S.B mixed uniaxial compressive strength

Unconfined compressive strength (Kpa)
Sstabilizer
1days 7days 14days 21days 28days
5% 175 280 336 420 448
B 10% 231 462 616 679 735
T 15% | 294 595 1155 1295 1610
20% 385 784 1680 2016 2660
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