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Prediction of Settlement of SCP Composite Ground
using Genetic Algorithm
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Abstract : In order to accelerate the rate of consolidation settiement, to reduce settlement, and to increase bearing
capacity for soft ground under quay wall, sand compaction pile method (SCP) has widely been applied.
Improved ground is composite ground which is consisted of the sand pile-surrounding clayey soil. As caisson
and upper structures are installed on SCP composite ground, the settlement is compositively occurred by elastic
compression of sand compaction piles and also consolidation of the surrounding clay ground. In this study, the
combined settlement model is proposed to predict the settlement of SCP composite ground in basis of elastic
theory for sand compaction pile and consolidation theory for marine soft clay. Optimization technique was
performed based on back-analysis so that real coded genetic algorithm was applied to estimate the parameters of
the proposed settlement model. Case analysis was carried out for a domestic SCP composite ground to examine
the applicability of the proposed prediction technique.

Keywords : SCP, settlement, genetic algorithms, consolidation
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Fig. 1. Schematic representation of quay wall structure.
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Fig. 2. Schematic representation of soil improved with sand compaction piles.
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Table 1.Model parameters estimated through optimization
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BD-1 Pi-1 1020 3.08 0.02 110
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BD-2 P2-1 725 3.22 0.02 6.02
P2-2 622 2.92 0.01 25.6
BD-3 P3-1 573 3.11 0.02 4.03
P3-2 389 3.29 0.01 4.16
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Table 2. Comparison with the proposed settlement model and hyperbolic method
Hyperbolic method This study
Consolid. ratio Remained settlement Consolid. ratio Remained settlement Design value
(%) (mm) (%) (mm)
P1-1 90.5 9.6 929 75
BD-1 P1-2 90.1 115 97.9 23 %0 %
P2-1 88.9 112 97.5 2.3
BD-2 P2-2 96.0 4.5 100.0 0 20 %
P3-1 89.2 131 95.2 5.4
BD-3 P3-2 93.0 104 97.0 43 %0 %
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Table 3. Predicted settlement by proposed prediction method

Predicted settlement

Present measured

Present consol.

Total predicted sett. Elastic sett.  Total consol. sett. sett. (mm) tSf:tE(I;lsﬂs)
(mm) (mm) (mm) (at t = 55day) art= )
BD.1 P1-1 91.0 479 43.1 36.6 91.0
P1-2 107.3 68.4 389 36.6 105.0
BD P2-1 92.3 64.8 215 252 90.0
P2-2 103.0 824 20.6 20.6 107.0
BD-3 P3-1 1134 84.6 28.8 234 108.0
P3-2 142.8 1185 243 20.0 138.0
slom. SCP AeAute] oFal Asleke waksl] <8 o Aboshi, H., Ichimoto, E., Enoki, M. and Harada, K. (1979).
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