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Study on Negative Skin Friction Characteristics of Pile-plate

Structure under Large-area Surcharge

YUAN Yu
( China Railway Design Corporation, Tianjin 300308, China)
Abstract; To investigate the negative skin friction characteristics of pile-plate structures under large-area surcharge, a
three-dimensional effective stress model for pile-plate structures and soil under such loading conditions was established
based on the modified Cam-Clay model and finite element method. This study examined the development patterns of
negative friction resistance in pile foundations under varying pile lengths and pile-soil interface friction coefficients. The
results indicate that; (1) There is a significant pile group shielding effect in pile-plate structures, where the neutral
point heights and negative friction resistance of both central and perimeter piles are less than those of a single pile, with
the most pronounced reduction observed in central piles. (2) The dimensionless neutral point position and normalized
downdrag can be characterized using a negative exponential formula. (3) By comparing with standard results, the
applicable scope of standards for the dimensionless neutral point height and negative friction resistance coefficient is
clarified, and formulas for calculating these two parameters as functions of the pile-soil friction coefficient are provided.
(4) Based on the neutral point calculation formula, the negative friction resistance coefficient formula, and a proposed
table of pile group effect coefficients, the negative friction resistance of pile-plate structures at any given time can be
calculated.
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