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Extended Abstract 
Earthquakes worldwide have occurred frequently in recent years. Pile foundation is used frequently when structures 

are located in weak sub-layers or may suffer from lateral loadings such as earthquakes. Design of pile foundations has 

become more important in recent years [1-4]. Numerical simulation can reduce pile field testing costs.  
This study uses the FLAC3D finite difference program [5] for pile foundation subjected to earthquake shaking 

analysis for understanding the seismic response of piles. A designed 3×3 pile group combined with vertical and batter piles 

in 2D, 3D, and 4D of pile space are used for the numerical simulation analysis.  

 The results show that when the pile group is subjected to horizontal seismic forces, the changes of the pile space will 

not change the axial and skin friction stresses in piles. It shows the level of horizontal seismic forces will not cause a 

greater variation of skin friction force in group piles. The group piles are subjected to lower axial stresses in 2D of pile 

space than in 3D and 4D as the group piles are subjected to vertical seismic forces. It shows considerable group effects in 

piles subjected to vertical seismic forces. The pile skin friction forces change is significantly greater for the 4D pile space 

than in 2D and 3D. The study shows that the group effect could considerably greater for piles subjected to vertical 

direction seismic forces than for those subjected to horizontal seismic forces. 
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