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ABSTRACT

Although the Granular Compaction Pile (GCP) has been used for many decades, several failures still occur such as bulging,
shear failure and other phenomena, indicating that more refined study is needed. The main objective of the study is to
evaluate the stress concentration ratio for both area replacement ratio and shear strength of soil through literature review
and numerical analysis. Numerical analysis using the finite element program ABAQUS has been performed for the composite
ground with GCP. The behavior stress and settlement of composite ground have been analyzed for both the area replacement
ratio (10~40%) and shear strength of soil (25~75 kPa). As a result of numerical analysis, as the soil strength and area
replacement ratio increased, the average stree related coefficient and stress concentration ratio for depth tended to decrease,
and stress related coefficient of upper layer tend to decrease equally, but the stress concentration ratio decreased. Therefore,
tendency that the value in th upper layer differs from the value in other depths was displayed. Care should be taken because
it is possible to make mistakes in designing the entire composite ground with the values measured in the upper layer. Also,
the settlement reduction factor was compared with the existing equation and numerical analysis. And the value obatined

from the existing equation and numerical analysis are similar.
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Table 1, Design parameter of GCP and sand mat for finite element analysis

Material Model Parameter Value
E, (kPa) 23200
v 0.3
c 0.1
GCP Mohr—Coulomb Model ® 50.9
~ (kN/m”) 19
k, (m/day) 86.4
ky (m/day) 86.4
E(kPa) 14000
v 0.2
Sand mat Elastic v (kN/m?) 20
k, (m/day) 0.864
k, (m/day) 0.864
Table 2. Design parameter of clay for finite element analysis
Material and Model Parameter Value
Clay ground 1 Clay ground 2 Clay ground 3 Clay ground 4
K 0.04 0.0521 0.07 0.05
A 0.265 0.356 0.34 0.4
25
Clay a, (kPa) 50
75
and € 1.6 2.801 2.798 2.749
Vodified Cam- M 1.02 0.772 0.9 1.1
Clay Model v 0.2 0.33 0 0.3
v (EN/m?) 17 15.29 14,57 17.57
k, (m/day) 6.26e—5 2 1le—4 5.69e—4 1.037e-3
k, (m/day) 2725 8.10e—4 5.69e—4 1,037e-3
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GCP (kPa) Clay (kPa)
10 1610.76 188,46
o5 20 1123.58 133,68
30 837.76 114,73
40 662.49 107.70
Table 4. Vertical effective stress with shear strength
Vertical effecti t
Area replacement ratio (%) Shear strength (kPa) GCP (kPa) ST SRR IR Clay (kPa)
25 837.76 114,73
30 50 75127 138,43
70 657.09 183.81
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