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Calculation formula of vertical displacement caused by side friction of pile
in homogeneous foundation soils
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[ Abstract] According to Mindlin’s displacement solution regarding a semi-infinite mass subjected to a point load, the calcula-
tion formulas for vertical displacement caused by skin friction in piles under uniformly distributed loads have been derived thoroughly.
This includes scenarios with linearly increasing distribution loads along the length of the pile and arbitrary distribution loads within uni-
form foundations. Through concrete project examples, it is confirmed that these formulas are both accurate and practical. The formula
presented plays a crucial role in calculating the settlement of pure friction single piles, the elastic deformation in the early stage of pile
and soil under load, and the comparison of elastic-plastic deformation and finite element calculation. The strata in some areas of Xi’an
are mainly composed of medium and low compressible loess and paleosol, and the soil quality is relatively uniform. The results ob-
tained by this calculation method are reliable and have practical application value.
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