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A Sudy about the Increase of Srength according to Mixing Ground
Improvement Material with Coastal Clay and Sandy Sail

Kwang-Joon L ee*
Dept. of Civil Engineering, Seonam Univ

ABSTRACT

This is a study about how the increase of strength is changed when ground improvement material is mixed with either
coastd clay or sandy soil. The ground improvement material was made from mixing a certain proportion of the dag which
is by-products generated by smelting the iron ore and the paper fly ash which is formed by bumping up the paper. The
ground improvement material was added to coastal soil and sandy soil each. And then according to ratio of water contents,
number of curing days and ratio of mixture, specimen for uniaxiad compression test was made. The change of uniaxia
compression strength and the generated substances was analyzed while the specimen is being cured for 28days. The result
of analysis shows that the strength of coastal clay was increased about eleven times more than that of sandy soil. This
means that ettringite reaction by ground improvement material becomes more digtinctive in the coasta clay than in the
sandy soil.
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Table 1. Chemical characteristics of the paper fly ash and slag (%)

GN

Materids SO, Al,O3 Fe0s Cao MgO SO; TiO, KO MnO Na,O lg-Loss
paper fly ash 37.06 19.67 0.58 26.23 12.42 - 1.38 0.18 - 122 1.26
dag 34.50 14.40 0.35 43.20 445 - - - 0.27 - -
Table 2. Physical characteritics of soil
Sail Gs Dso (Mmm) Clay fraction (%) Silt fraction (%) Sand fraction (%)
Codtd dlay 2.675 0.03 40 58 20
Sandy soil 2.508 0.054 - 63.2 36.8
Soil Wo (%) Liquid Limit%)  Plastic Limit(%) Pl USCS
Codtd cdlay 89.65 37.66 23.87 13.79 CL
Sandy soil 58.00 NP NP - Sm
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Fig. 1. Chemical comparison analysis of a main improvement
materid to be used.
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Fig. 2. Manufacture concept of the mixed soil specimen.
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Table 3. Mixing ratio of the waste residua from incineration
Ground improvement material Paper fly ash (%) Sag (%) Cement (%) CaS0O, (%) Al(SOy)3 (%)
SC-20 35 20 4 6
SC-30 30 30 4 6
SC-40 25 40 4 6
Table 4. Elements of the mixed soil specimen
Water contents (%) Mixing ratio of ground improvement material (%) Curing days
Codtal clay 60, 80, 100, 120 4812 16 13728
Sandy soil 60 B B
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Fig. 3. Reaction synopsis of the improvement materials.
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Table 5. Uniaxial stressratio for costal clay mixed SC-30 according to the curing days

Mixing retio
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Water contents

60% 80% 100%

120%| 60%

80% 100%

120%

60%

80% 100% 120%

60%

80% 100%

120%

1day
3days
7days
28days

Curing

0.322
0.482
0.149
1.000

0.000 0.000
0.000 0.000
0.000 0.000
1.000 0.000

0.000
0.000
0.000
0.000

0.039
0.056
0.495
1.000

0.045 0.000
0.081 0.026
0.658 0.568
1.000 1.000

0.000
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0.724
1.000
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0.157
0.424
1.000

0.724 0.229
0.363 0.282
0.702 0.569
1.000 1.000

0.155
0.213
0.759
1.000

0.211
0.191
0.393
1.000

0220 0.226
0.280 0.281
0.612 0.606
1.000 1.000

0.224
0.313
0.621
1.000

Axial Stress(kgticm )

Curing time(day)
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Axial Stress(kgficm’)

Curing time(day)

28

Axial Stress(kgficm’)

Axial Stress(kgficm’)

10

Curing time(day)

Fig. 4. Variation of uniaxid stress for costal clay mixed SC-20 according to the curing days.
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Fig. 5. Variation of uniaxid stress for costal clay mixed SC-30 according to the curing days.
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Fig. 6. Variation of uniaxial stressfor costal clay mixed SC-40 according to the curing days.
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3.3. X-ray Diffraction
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Fig. 10. X-ray diffraction of ground improvement mixed soil
(SC-30-16%).
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