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Numerical modeling of pile-soil interaction in pile-supported pier of a harbor

XIE Xiong-yao ", HUANG Hong-wei ", ZHANG Dong-mei '

(1. Key Laboratory of Geotechnical Engineering, Tongji University, Shanghai 200092, China; 2. Department of Geotechnical Engineeering,
Tongji University, Shanghai 200092, China)
Abstract: Pile-supported pier of a harbor was designed as one of three types of structure: project of sloping dike, project of one
row of inclined supporting piles, project of two rows of inclined supporting piles. The construction process of pile-supported
pier was simulated by a plane finite element method (FEM) with a elasto-plastic constitutive relation of soil. The horizontal
displacement in front of pier and distribution of axial force and moment of piles were studied. Two representative sections were
chosen to compare different schemes, the supporting lavers of which were weak-weathered granite and clayey soil respectively.

The results reflected commendably the stress and distortion character of the pile-supported pier. Hereby, some rules about the

pile-soil interaction in the pier structure were summarized.

Key words: dock; high pile; pile-soil interaction; finite element method (FEM); numerical simulation
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Fig. 1 Geological cross-sections along the longitudinal axis of the

pier
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Fig. 2 Simplified cross-section 13-13 with slope protection
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Fig. 3 Simplified cross-section 14-14 with slope protection
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Fig. 4 Simplified cross-section 13-13 with of one row of inclined
supporting piles
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Fig. 5 Simplified cross-section 14-14 with one row of inclined

supporting piles
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Fig. 6 Simplified cross-section 13-13 with two rows of inclined

supporting piles
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Fig. 7 Simplified cross-section 14-14 with two rows of inclined
supporting piles
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Table 1 Properties of soil layers in the foundation
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Fig. 8 Distribution of horizontal displacement in front of pier for the project with slope protection
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Fig. 9 Distribution of horizontal displacement in front of pier for the project with one row of inclined supporting piles
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Fig. 10 Distribution of horizontal displacement in front of pier for the project with two rows of inclined supporting piles
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Table 2 Maximum horizontal displacement and its location on different projects of inclined supporting piles in cross-ection 14-14
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Fig. 11 Distribution of horizontal displacement of piles and soil for the project with one row of inclined supporting piles
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Fig. 12 Distribution of horizontal displacement of piles and soil for the project with two rows of inclined supporting piles
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Fig. 13 Distribution of axial force of piles for different projects with inclined supporting piles in cross-section 13-13
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Table 3 Maximum axial force of piles and its location in different projects with inclined supporting piles
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Table 4 Maximum moment of piles and its location in different projects with inclined supporting piles
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