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ABSTRACT

In general, the foundation refers to a group pile with several single piles connected by an upper structure. However, when a load is
applied to pile groups, the range of stress applied to the ground is expanded and overlapped compared with the single pile, so the overall
bearing capacity may decrease. This reduction ratio of bearing capacity is referred to as the efficiency of pile groups. Therefore, in this
study, the soil composition, the arrangement and spacing of group piles, and the contact characteristics between the ground and piles
were set as analysis variables, and the group pile efficiency and individual pile behavior were analyzed. As a result of the analysis, the
efficiency of pile groups tends to converge or decrease when the friction coefficients are increased with ground type. Through this, the
optimal efficiency of pile groups can be derived. In addition, through the analysis of individual piles, the load ratio of each pile was
analyzed when an upper load was applied. In the case of piles located inside group piles, the load was relatively low, and this is
considered to have an influence on the internal ground.
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Fig. 1. Influence Zones of Stress in a Single Pile vs. a Pile Groups
(Modified from O'Brien, 2012)
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Fig. 2. Numerical Modeling at 9-Piles

Table 1. Material Properties Using Numerical Analysis (Bak et al., 2018; Lee, 2009)

Material Model v (KN/m’) E (MPa) v ¢ (kPa) d(°) v (%) Ko
Concrete pile Elastic 25.0 30,000 0.2 - - - -
Silt Mohr 13.91 15 0.25 1.0 32.77 2.77 0.46
Clay Coulomb 20.0 5 0.35 3.0 25 0.1 0.58
Bearing layer 20.0 100 0.35 0.1 35 10 0.43
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Fig. 4. Friction Model (Modified from SIMULIA, 2016)

Table 2. Cases of Numerical Analysis

. Friction
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Fig. 3. Arrangements of Pile Groups
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