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Linear equation solution of horizontally loaded piles and its application

LI Yang, WU Shu-guang, ZHANG Si-ping, GAO Qian-de, HUANG Lei
(College of Civil Engineering, Chongqing University, Chongqging 400045, China)

Abstract: According to the Winkler foundation beam theory, the foundation function is constantized by the integral median
theorem, and a linear equation system is constructed for the entire pile and all nodes through the condition that the internal
forces and displacements of the nodes are continuous. This process is implemented by matlab programming, and two examples
are used to verify the correctness of the calculation of the response of the horizontally loaded pile body in the case of
single-layer foundation and multi-layer foundation. In the calculation example, multiple sets of parameters are changed, which
shows that the location of the maximum value of the bending moment of the pile body, the zero point value of the bending
moment and the zero point value of displacement are affected by the resistance of the soil layer near the pile top and the soil
layer in the middle of the pile under the horizontal load of the pile top. The resistance is controlled by the resistance of the
entire soil layer around the pile, and for the horizontal response of the pile body under the same situation, the position where the
bending moment zero appears will lag behind the position where the displacement zero appears by about (2~3)d.
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Fig. 1 Linear equation mechanics model
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Fig. 2 Moments of pile body with different numbers of sections
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Fig. 3 Moments of pile body restrained by different pile ends
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Table 1 Results of different calculation methods
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Fig. 5 Moments of pile body in different strata
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Fig. 6 Pile displacements in different strata
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