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A Numerical study on Behavior of Soft Clay Soils with Installed Buttress
Type Self Supporting Composite Wall

5 Kim, Dongkwan A d A Jung, Hyun-Seok
z 3 A Choi, Hangseok 2= F Won, Jongmuk
Abstract

In this study, the displacement of soft clay layer with installed Buttress type Self supporting Composite Wall (BSCW)
was investigated using numerical method. The model was validated using the field displacement data at the front center
of BSCW and parametric analysis of the model was implemented at varied cohesion, elastic modulus of 3 different
clay layers (soft, medium, and stiff). In addition, parametric study was also performed for varied center-to-center distance
of bottom cement grouting columns installed by jumbo special pattern (JSP) method. The results of parametric study
demonstrated that the displacement of BSCW is the most significant in soft clay layer and low center-to-center distance

of grouting columns is required at relatively low elastic modulus of clay layer.
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Fig. 1. Schematic drawing of Buttress type Self-supporting Composite Wall (BSCW)
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Fig. 3. Size effect of the numerical model
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Table 1. Dimensions of each section in the numerical model

Name

Size

Very soft clay

16.5m (Width) < 30m (Length

X 23m (Height)

)
Soft rock 16.5m (Width) < 30m (Length) x< 10m (Height)
Lead SCW 0.55m (Width) % 16.5m (Length) X 14.3m (Height)
Back SCW 0.55m (Width) % 16.5m (Length) X 10.3m (Height)
Behind JSP 1m (Diameter) X 10.3m (Height)
Bottom JSP 1m (Diameter) X 6m (Height)

Excavated volume

16.5m (Width) < 15m (Length) < 4.3m (Height)

Table 2. Properties used in each section for model validation

) Property
Section 3
¢ (kPa) o (%) E (GPa) w (=) v (kKN/m?)
Very soft clay 10 25 0.02 0.35 17
Soft rock 30 38 20 0.3 23
SCW - - 1 0.2 21
JSP - - 1.4 0.2 21

Note: c=cohesion, ¢=internal friction angle, E=modified elastic modulus, u=poison’s ratio, y=unit weight
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Fig. 4. Standard penetration test result
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Table 3. Range of unconfined compressive strength, cohesion, and Elastic modulus (Terzaghi and Peck, 1996; Hunt, 1986)

Property Very soft Soft Medium Stiff
qu (kPa) <2 25~50 50~100 100~200
(a./2) = ¢ (kPa) <25 12.5~25 25~50 50~100
E (MPa) <125 16 ~ 32 32 ~ 64 64 ~ 160
Note: gu=unconfined compressive strength
Table 4. Parameter of parametric study
Parameter Es (kPa) E (kPa) ¢ (kPa)
Value 2,000, 2,500, 3,000, 3,500, 4,000 16,000, 20,000, 24,000, 28,000, 32,000 2.5,5,75,10

Note: Es=Field elastic modulus, E=modified elastic modulus, c=cohesion
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Fig. 6. Horizontal displacement of BCSW in soft, medium and stiff clay

Horizontal displacement (mm) Horizontal displacement (mm) Horizontal displacement (mm)
16 4 8 12 0 2 4 6 _ 8 10
E E E
=] g =]
o j=9 o
j53 L 0
[a} [a) (=]
P —A— E=16000kPa #  —A— E=16000kPa B — & E=16000kPa
R & E=20000kPa 28 O E=20000kPa 278 —<O—— E=20000kPa
—— E=24000kPa 8 —F— E=24000kPa ; —H— E=24000kPa
——F—— E=28000kPa & ———f—— E=28000kPa # ——+—— E=28000kPa
—=f—— E=32000kPa —=f—— E =32000kPa —=f+—— E =32000kPa
-16 -16 -16
(a) ¢ = 2.5kPa (b) ¢ = 5.0kPa (c) ¢ = 7.5kPa
Horizontal displacement (mm) 16
0 2 4 6 8 10

L

Depth (m)

L=

—2A—— c=2.5kPa

Horizontal displacement on the top (mm)
>
1

5. ——A—— E=16000kPa —<&—— c=5kPa
1294 ——<O—— E=20000kPa | —— c¢=75kpa
j —H— E=24000kPa| | g;J:H"Pa
———F—— E=28000kPa 0 —_—
—a—— E =32000kPa 16000 20000 24000 28000 32000
16 Modified elastic modulus, E (kPa)
(d) ¢ = 10.0kPa (e) Horizontal displacement at the top of the wall at varied ¢ and E

Fig. 7. Horizontal displacement of BSCW at varied ¢ and E in soft clay layer
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