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A new method for solving the stiffness coefficient of horizontally-loaded
pile with its top embedded
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Abstract ; For the design of horizontal piles, the traditional expression for calculating the stiffness coefficient is
too complex, and needs a lot of computation. A new expression for the stiffness coefficient of horizontally-load-
ed piles was derived by using the boundary conditions of pile top embedding, which reduced a lot of computa-
tion. The new method was proved equivalent to the traditional method by power series, and an example was
given to verify that the stiffness coefficient obtained by the two methods showed no difference. Analysis of the
influencing factors of the stiffness coefficient showed that pile diameter had great impact on the stiffness coeffi-
cient, the horizontal stiffness coefficient increased approximately by the square of pile diameter, and the rota-
tional stiffness coefficient increased almost by the cube of pile diameter. The m value of soil also had certain
influence on the stiffness coefficient, i.e., the horizontal stiffness coefficient increased by 0.6 power of the m
value, and the rotational stiffness coefficient increased by 0.4 power of the m value.
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Fig.1 Sketch of pile under horizontal load
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Fig.2 Sketch of pile with its top embedded
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