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Abstract

Through numerical simulation and analysis of high-piled wharf structures, the influence of soil un-
loading during excavation on the piles of high-piled wharves was investigated. A three-dimensional
model was constructed using PLAXIS-3D finite element software, considering the effects of foun-
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dation soil layers, excavation processes, and pile layout methods. Key parameters such as bending
moment and displacement of pile foundations at different stages were analyzed through simula-
tion. The study revealed that with increasing excavation depth, horizontal displacement and set-
tlement of the piles increased linearly. Additionally, excavation processes led to significant bend-
ing moments in the wharf piles, exhibiting a “bow” shaped variation.
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Figure 1. Layout diagram of dock structure profile
B 1 mksiasEmER
Table 1. Physical and mechanical properties of subsoil layers
1 WETRYIEHFER
s R EKN-m B /MPa P % J1/kPa P fA

1 19.1 23.34 3 20
2 18.1 14.94 20 21
3 18.7 27 9 27
4 16.9 21.06 11 235
5 175 6.93 11 11
6 18 8.43 14 14
7 18.5 10.65 17 17
8 19 14.43 19 215
9 20.5 23.1 23 215
10 21 24.6 3 345
11 225 46.68 1 36.5
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Figure 2. (a) Horizontal displacement variation of piles; (b) Settlement amount of piles
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Figure 3. Bending moment of dock piles
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