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Variation of Stress Concentration Ratio with Area Replacement Ratio for
SCP-Reinforced Soils under Quay Wall
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Abstract [J In order to accelerate the rate of consolidation settlement, to reduce settlement, and to increase
bearing capacity for soft ground under quay, sand compaction pile method (SCP) has usually been applied. SCP-
reinforced ground is composite soil which consists of the sand pile and the surrounding soft soil. One of main
important considerations in design and analysis for SCP-reinforced soils is stress concentration ratio according to
area replacement ratio. In this paper, the numerical analysis was conducted to investigate characteristics of stress
concentration ratio in composite ground. It was found that stress concentration ratio of composite ground is not
constant as well as depends on several factors such as area replacement ratio, depth of soft soil, and consolidation
process. The values of stress concentration ratio increase during loading stage due to stress transfer of composite
soil, and reach up to 2.5~12 according to area replacement ratio at the end of construction. After the end of
consolidation, however, these values are converged to 2.5 to 6.0 imrespective of area replacement ratio due to
increase in effective stress of soft soil during consolidation process.
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Fig. 1. Typical section of quay wall.
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Fig. 2. Composite soil consisted of SCP and surrounding soil.
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Fig. 3. Frequency of use of stress concentration ratio.
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Fig. 4. Axisymmetric finite element mesh for cylinderical com-
posite ground.
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Table 2. Material properties for numerical analysis
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Fig. 5. Contours of effective stress and excess pore water pressure after the end of construction (a, = 30%).
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