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Mechanical and Deformation Characteristics of Piles in Coastal Soft

Soil Areas Considering Softening Effect
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Abstract: In order to discuss the mechanical and deformation behavior of piles in coastal soft soil areas under
horizontal load, the corresponding simplified mechanical model was established according to the loading
characteristics of piles in coastal soft soil areas. Secondly, the softening effect of coastal soft soil was
considered to modify the existing p-y curve model. On this basis, the differential equation of pile deflection in
coastal soft soil areas was derived, and its internal force and displacement were solved by the transfer matrix
method. A nonlinear calculation method of piles in coastal soft soil areas considering the softening effect was
obtained. Finally, the influence of softening parameters, pile diameter, and elastic modulus of pile on the
horizontal bearing capacity of piles was analyzed with relevant engineering cases. The results show that the
transfer matrix method has high precision and calculation efficiency in the analysis of piles in soft soil areas
under horizontal load, which can provide a reference for related projects. When the softening parameter
increases by 0.3, the horizontal displacement of the pile at the ground decreases by 24.12% and 43.04%,
respectively. When the pile diameter increases by 0.7 m, the horizontal displacement of the pile at the ground
decreases by 62.63% and 79.65%, respectively. The influence depth of the pile displacement and internal force
increases with the increase in the pile diameter. When the elastic modulus of the pile increases from 25.5 GPa to
36.0 GPa, the deformation of the pile decreases by 6.25% and 23.06%, respectively.
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Figure 1 Simplified mechanical model of foundation

pile in deep soft soil area
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Figure 2 p-y curve considering softening effect
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Figure 3 Mechanical analysis of i-th microelement

section of pile
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Table 1 Physical and mechanical properties of

foundation soil for test pile

JERE/ co/ 1% a,/

= m kPa () (MPa ')
A HDIR B (0 1.5 34 4.0 0.51
BOARE AR L 2.9 13 1.0 0.86
AR IR S5 IV A - by b 1.1 51 3.5 0.10
T B VR U8 ST B - e By b 5.5 13 4.5 0.51
Y I R A+ 2.0 24 25 0.66
B e B AL L 2.4 10 1.5 1.14
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Figure 4 Horizontal displacement of pile shaft
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Table 2 Physical and mechanical properties of

foundation soil

+)z JELEE /m co/kPa o/(°)  a/(MPa ')
I 13.2 13.4 8.0 1.65
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Figure 5 Calculation curve of lateral soil reaction-lateral

displacement of each soil layer
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