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ABSTRACT : This study, using the MCC Model to consider consolidation, estimated the range within which no influences
occur from lateral movement and its amount of the foundation pile and abutment on the soft ground. This study performed finite
element analyses, with variations on the adhesiveness and internal friction angle, depth of soft clay, embankment height,
consolidation parameters, and separation distance between the abutment and embankment. The abutment's horizontal
displacement exhibits linear change with a longer separation distance, and changes into an exponential form as the embankment
gets closer to the abutment. As the soft clay layer becomes 10 m deeper, the horizontal displacement tends to increase 1.5~ 3.0
times. However, it decreases at a rate of 0.3~ 0.95 when adhesiveness is increased by 10 kN/m” and internal friction angle is
increased by 5°. The increase change rate in a lateral movement amount becomes greater if it is closer to the abutment when the
abutment separation distance is long. When the distance is short, the change rate of horizontal displacement increases in similar
a way, but it tends to be decreasing overall.
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Table 1. Analysis Results for Spacing of Piles(Lee, Hong Gi,
2008)
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Fig. 1. Horizontal Displacement Ratio of 2D & 3D Analysis for
Abutment(Lee, Hong Gi, 2008)
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Table 2. Applied Properties
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Fig. 4. Soil Test Results of Soft Clay
Table 3. Properties of Soft Clay Table 4. Variable Conditions on Finite Element Analysis
Stiffness Strength Contents Analysis Conditions
¥ K* c (KN/m’) ¢ (°) Soil | Compression Index, C, 03| 05| 08| -
I 0.047 0.019 10 10 Properties | Cohesion, ¢ (kN/m?) 100200 - | -
2 0.078 0.031 10 10 of Clay |ytemal Friction Angle, ¢(°) | 10.0 | 15.0 | - -
3 0.124 0.050 10 10 Soft Clay Depth, z(m) 150 | 250 | - -
4 0.047 0.019 20 10 Embankment Height, h(m) 30| 50| 70| 9.0
5 0.078 0.031 20 10 Abutment Distance, d(m) 20.0 | 40.0 | 60.0 | 80.0
6 0.124 0.050 20 10
7 0.047 0.019 10 15
3 01 2t 2 2
8 0.078 0.031 10 15
9 0.124 0.050 10 15
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Table 5. Cases of Finite Element Analysis

Case Clay Depth Cohesi(z)n Internal Friction Angle Ce Embankment Height Distance

(m) (kN/m’) ) (m) (m)
1 15.0 10.0 10.0 var. var. var.
2 15.0 10.0 15.0 var. var. var.
3 15.0 20.0 10.0 var. var. var.
4 15.0 20.0 15.0 var. var. var.
5 25.0 10.0 10.0 var. var. var.
6 25.0 10.0 15.0 var. var. var.
7 25.0 20.0 10.0 var. var. var.
8 25.0 20.0 15.0 var. var. var.

% Var. : Compression Index(cC.) : 0.3, 0.5, 0.8, Embankment Height(%) : 3.0m, 5.0m, 7.0m, 9.0m

Distance : 20.0m, 40.0m, 60.0m, 80.0m

Table 6. Equations by Distance of Case 1(Typical Case)

Distance(m) CI(; Izilepzséi()m h;:lr]z:it;?]n Note
0.3 y=9.10e"*"*
20.0 0.5 y=12.01¢"**
0.8 y=16.06¢"* Exponential
0.3 y=8.57¢" %% Equation
40.0 0.5 y=9.70¢"'™
0.8 y=11.26¢""*
03 y=0.27x+7.43
60.0 0.5 y=0.46x+7.76
0.8 y=0.71x+8.20 Linear
0.3 y=0.11x+7.19 Equation
80.0 0.5 y=0.15x+7.70
0.8 y=0.23x+8.12

% y : Abutment Horizontal Displacement, x : Embankment Height
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