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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 GCP design is dependent on the area replacement, surcharge pressure
and depth. However, a range of stress concentration ratio obtained through field, laboratory experiments and numerical
analysis is large. Little study has been done on the stress concentration ratio for the mixing ratio of gravel and sand.
The main objective of the study is to evaluate the stress concentration ratio for both area replacement ratio and mixing
ratio through literature review and numerical analysis. Numerical analysis using the finite element program ABAQUS
6.12-4 has been performed for the composite ground with GCP. The excess pore water pressure and stress concentration
ratio of composite ground have been analyzed for both the area replacement ratio and the mixing ratio. Based on the
previous research results, a range of stress concentration ratio obtained from the field tests, laboratory tests, numerical
analysis on the GCP studies is found to be 1.7-3.2, 2.0-7.5 and 2.0-6.5, respectively. Based on the numerical analysis
results, as the area replacement ratio increases, the stress concentration ratio increases up to 30% and then decreases

at 40%. Also, the stress concentration ratio tends to increase up to 70:30 and then to decrease after 60:40.
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Table 1. Various results for the stress concentration ratio (Shin, 2005)

(a) Surcharge pressure, p
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Fig. 2. The modeling for the numerical analysis
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Fig. 4. The contours for excess pore water pressure and vertical effective stress with a,=10% and mixing ratio=100:0
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Table 4. Applied ground constants for numerical analysis

Mixing ratio
100:0 90:10 80:20 70:30 60:40 0:100
¢ () 50.90 51.43 52.78 58.29 54.30 39.18
Fig. 6(a) E (kPa) 23200 24700 26100 26700 28900 13700
k (m/day) 86.4 86.4 86.4 86.4 86.4 86.4
¢ () 50.90 51.43 52.78 58.29 54.30 39.18
Fig. 6(b) E (kPa) 23200 24700 26100 26700 28900 13700
k (m/day) 86.4 .7 69.1 60.5 51.8 0.864
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Table 5. Stress concentration ratio depending on mixing ratio and area replacement ratio with depth

Mixing ratio - 10% 30% 40%
100:0 2.31~4.83 2.14~5.20 2.13~9.63 2.01~7.83
90:10 2.38~4.99 2.21~5.44 2.27~10.30 2.07~8.43
80:20 2.46~5.31 2.28~5.88 2.22~11.81 2.14~9.20
70:30 2.51~6.42 2.33~7.01 2.33~13.46 2.16~10.76
60:40 2.62~5.55 2.43~6.45 3.00~12.98 2.22~5.87
0:100 1.72~2.93 1.64~3.40 1.62~4.87 1.563~2.78
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