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ABSTRACT

Gravel compaction pile (GCP) is widely used as it increases the bearing capacity of soft ground and reduces the consolidation
settlement. Stress concentration ratio for design is dependent on the area replacement, surcharge pressure, depth and
penetration rate. However, a range of stress concentration ratio obtained through field, laboratory experiments and numerical
analysis is large. But since the main objective of the study is to evaluate the stress concentration ratio and settlement for
both area replacement ratio and penetration rate through numerical analysis. Numerical analysis using the finite element
program ABAQUS 6.12—4 has been performed for the composite ground with GCP. As a result, the stress concentration
ratio at the points except for the point of top is in the range of 1.21-5.36, 1.19-5.45, 2.16—5.60 for 60%, 80% and 100%
penetration, respectively. In general, as the penetration rate and area replacement ratio increases, the stress concentration

ratio tends to increase.
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Table 2. Properties of materials

Material Model Parameter Value
K 0.04
A 0.265
e 1.6
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k, (m/day) 6.26¢°
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v 0.3
c 0.1
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v (kN/m*) 19
k, (m/day) 86.4
k, (m/day) 86.4
E(kPa) 14000
v 0.2
Sand mat Elastic y (EN/m?) 20
k, (m/day) 0.864
k, (m/day) 0.864
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Fig. 4. Time history of the excess pore water pressure with
depths and a,=20%
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Fig. 5. Settlement with embankment stage, area replacement
ratio and penetration rate
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Relative settlement rate (%)

Area replacement ratio (%)
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Table 4, Stress concentration ratio with z/H, area replacement ratio and penetration rate

Penetration rate (%)

Depth (z/H) a, (%)
100 80 60
10 4.27 3.78 3.68
20 579 5.01 497
0 30 727 7.08 7.07
40 12.56 8.16 8.08
10 5.60 5.45 5.36
02 20 435 432 430
' 30 4.80 476 476
40 512 51 51
10 528 527 502
20 4.46 4,46 443
0.4 30 413 413 4.06
40 3.98 3.97 397
10 464 450 1.63
06 20 364 3.63 1.36
30 3.12 3.12 1,24
40 2.84 2.84 1.21
10 422 1.43 1
08 20 3.20 1.31 1
30 2.71 1.20 1
40 2.4 1.19 1
10 3.85 1 1
20 288 1 1
1 30 242 1 1
40 2,16 1 1
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