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A case Study on Settlement and Bearing Capacity Improvement for
Soft Clay Applying the Reinforcement Method using Stabilized Soil
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Abstract In this study, the physical and dynamic characteristics of soil were analyzed by selecting 3 sections as
research subjects among road and structure construction sections in the construction site of the Gwangyang OO
industry area, and conducted consolidation analysis and bearing capacity assessments through Midas-GTS according
to the construction conditions of the structures and section conditions of reinforcement using stabilized soil. The
effects of improving the settlement and bearing capacity according to the improved effects of the stability and sections
of reinforcement using stabilized soil in applying the reinforcement method using stabilized soil were analyzed as a
solution for improving the settlement and bearing capacity of soft clay for constructing roads and structures. The
improvement effects of the settlement and bearing capacity were outstanding when the reinforcement method using
stabilized soil to the soft clay was applied. After applying the reinforcement method using stabilized soil, the holdback
effect of the consolidation settlement was excellent by decreasing the volume of the consolidation settlement from
a minimum of 53% to a maximum of 82%. When the width of the reinforcement using stabilized soil was twice the
width of the constructed structure, it was found that the holdback effect of the consolidation settlement ranged from
1% to 7% through the width of reinforcement using stabilized soil. In addition, when applying reinforcement more
than 6m in width and Im in depth using stabilized soil, it was found that the increase in the allowable bearing
capacity was 2.3 to 3.3 times more than that before applying the reinforcement, which suggests that the increase in
bearing capacity by applying the reinforcement method using stabilized soil was significant.
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[Fig. 1] Geological map of the study area
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[Table 1] Goal settlement considering the design load

- A B C
Division . . .
section | section | section
Goal settlements(cm) 2587 1975 3669
Occurs settlement(cm) 1934 149.7 283.0
Residual settlement(cm) 60.3 478 839
Degree of consolidation(%) 76.7 7.8 771

AT 2587cm, B7F 1975cm, C17F 366.9ems &
Halgo s HAAE & ¥ PBDTHS 443te] oA
Foleon, & A4 shdaM S Faleka 3
e RxiletEs 71Ee® A B, C 7419 ¢}
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[Table 3] Ground conditions of the study area

Division Characteristics N Value

Fill soil The fields soils, Bank soil 1/30~4/30
Sedimentar Dark gray silt(ML) 0/30~4/30
v soil Dark gray marine clay(CL) 0/30~2/30
Weathered Sand layer(SP), Silty _

soil sand(SM) 20~H/12
Weathered Granodiorite 50/12 below
rock

[Table 4] Soil parameters of the soft clay

Are] obgste slstel Eo] e B FAARA < B -
e 5o A EAT} Eatste] bR AubEA Division section | section | section
- - - Depth of soft clay(m ) 16.0 168 104
O o)F Al Zsl= FHo A& ANE = X
late] AlEshs el AHE, HAE ° % ]_E Specific gravity(G,) 2708 2703 269
A AR 7L Ths s wedelu BET)E, 7135l Water content(%) 647 617 610
A QFEE AELe 22A)Z) 5 glon wuke] 23} Unit weight(v,, kN/m') | 159 1616 16.14
AR T SRR = MR R g Initial void ratio(e)) 1.697 1.606 1.593
Compression index(C,) 0.738 0.698 0.743
Preconsolidation .
[Table 2] Standard mixing ratio of the stabilized soil stress(P,, kPa) 1078 1274 147
— — T Cohesion( C, kPa) 282 32.8 30.7
L Application | Mixing ratio . -
Division Soil ©0) Remarks
stabilized Clay Standard mixing ratio o B
soil O T I BRI 1 /o 3.1.2 mEtx2| Al siMol MBE EXHS
B4 00T B B2
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[Table 5] Soil parameters applied to the analysis

[Table 7] Parameters of modified Cam-Clay model

Division Fill soil | stabilized soil eratherai' Division A section B section C section
residual soil A 0.078 0.125 0.072
M s of | y 5
odulus o 1.96<10* | 6.56610° | 1.86 x 10" K 0.005 0008 0005
elasticity(E, kPa) T 2768 277 258
— - - - . . .
Poisson 9 ratl'n(u) 0.35 0.20 035 Iv; 0T 072 0T
et unit weight 1764 1882 1862
(v, kN/m') ’ ’ ’
Saturated unit weight N
(g KN/ ) 1813 1931 1911 3.2 &5} 2 X|X|2 SjMx=A
Cohesion 08 _ 147 3.2.1 1stX2| ™ Z5} Y X|X[245HA
(C, kPa) B )
. ] /\-'J_'—T:H ) 2k=z=0 (53] =]
Internal friction %5 ~ % A3 H(PBD) 2.2 M5 At EA ] 7
angle®, * ‘ o xS HES HA17] F Barrone)
Coefficient of B )
permeability 12 0.00007% 10 dolEel] oA BuhaEs bgstalen Anads
e mday) nEde qoh GOl @e BU Agast Ea,

[Table 6] Soil parameters of the clay applied to the

analysis
Division A section | B section | C section
Modulus of elasticity 3 5 3
(E, kPa) 5.49<10% | 5.49<10°| 5.49<10
Poisson’s ratio(v) 0.38 0.38 0.38
Wet unit weight 1576 1591 1598
(’th ]CN/m‘) . Rv RV
Saturated unit weight 1615 1631 1638
Yours KN/ ) -0 : :
Cohesion
(C. kPa) 3548 3048 39.40
Internal fnctolon angle 0 0 0
@, °)
Coefficient of g -
permeability(k, m/day) 0.00219 0.00373 0.00115
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[Fig. 2] Section of consolidation analysis when embankment
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[Fig. 31 Section of bearing capacity analysis before apply of the stabilized soil method
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[e) age .
7ol Aed mehAE = SIS Fg dsh 2o} the stabilized soil method

Division A section | B section | C section
' 3 . Consolidation 06 9 1109
[Table 8] Width and depth of the stabilized soil settlement(cm)
Horizontal degree of
method

consolidation( U, %) 20 21 %9

Division A section B section C section Vertical degree of
Width(B, m) 6, 8 7.9 7.9 consolidation( T7,, %) 83 135 10.3
Depth(D, m) 1 1 2 Average degree of 219 413 24

consolidation( U,,, %) ’ ’ "

Occurs settlement(cm) 348 30.1 360
Residual settlement(cm) 255 177 430

27 AgA T HE A8 F A B, C 719 Ji73s

4.1 EolsiAzat & 955, 17.7cm, 480z 717848k 10eno] 4+

411 03t2|3H M8 ™ FstsiM At o7 AAEQ o ARAs e R 0% T2 k] 2

A (PBD) 2 AN EER) Al Al g maz wbge Aoz adEe] old tigk #7149l

oA dAeteS Agste TE2E ATA gagwon nslAaTHe Aeste] Aokuld U
7 QEES AAstel MRS AT A3 g gusae a0y
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(a) (b)
[Fig. 5] Result of analysis of A section
(a) Width(B=6.0m), Depth(D=1.0m) (b) Width(B=80m),
Depth(D=1.0m)

[Fig. 6] Result of analysis of B section
(a) Width(B=7.0m), Depth(D=1.0m) (b) Width(B=9.0m),
Depth(D=1.0m)

(a) (b)
[Fig. 7] Result of analysis of C section
(@) Width(B=7.0m), Depth(D=2.0m) (b) Width(B=9.0m),
Depth(D=2.0m)
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[Table 10] Results of settlement analysis after applying
of the stabilized soil method

Division |  Stabilized soil | “criement | Allowable
(cm) settlement(cm)

A section B=6m, D=1m 6.1 10
B=8m, D=1m 58 10

B section B=7m, D=Im 84 10
B=9m, D=Im 7.0 10

¢ section B=7m, D=2m 9.2 10
B=9m, D=2m 88 10

4.2 X|X|=LPd A0t

421 1stX2|3H M

o A4 FH(PBD) O. & 7 Al
Hol g A APAstaHS FEA7 F E2AET
7t 8450l PC BOX T-2% 7 i3
A AT FERAAE e
A8 2 86.53~111. 72kN/mt<z§ AHgE e kg
B 8653kN/me A-&3kdth Brte F344Y
2 311.84~41464kN/m, 3182 A2 103.98~13857
KN/mo2 AHgE9lon bgaEe = 10398kN/m'<
&3tk Lk AT A8 A C7Ire A5 7124
o] o] AEZOZ SR A HL MA67kN/m, &]-8-2]4]
He  11486kN/mez  AHgElon HAHAE =
114.86kN/m& 483191 cHTable 111.

[Table 11] Results of bearing capacity analysis before
apply of the stabilized soil method

Division Ultim_a'oe bearing Ultir@te bearing Load
capacity(kN/m') | capacity(kN/m') | (kN/m')

Terzaghi 259.60 8.53 350
Meyerhof 335.06 111.72 ’
Terzaghi 31134 103.98 11250
Meyerhof 414.64 13857

Heterogene B B

C ous 91.83

Meyerhof 344.67 114.86
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[Table 12] Results of bearing capacity analysis after
applying of the stabilized soil method

Division | UMimate bearing | Ultimate bearing | Load
capacity(kN/m*) | capacity(kN/mt) | (kN/m*)
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