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Finite Bar Element Analysis of Bridge Pile Foundation in
Steep Slopes Based on Composite Stiffness Principle
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Abstract: A finite member element method is proposed for the analysis of the deformation of a
bridge slope pile located on a steep slope. A modified finite member element method based on the
composite stiffness principle and double-parameter ground model was established that was suit-
able for the calculation, and analysis of the stresses on the slope pile. Next, taking into account
the load response of the bar system, a modified matrix of the bar element incorporating the P-A
effect was developed. The next step involved writing a MATLAB program which was used to an-
alyze a real example. The results showed that the precise, proposed method was valid. Also, the
P-A effect was too considerable to be ignored in the design and calculation and double-parameter
model works better than m-model on shallow ground.
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Fig. 2 Force and deformation analysis of pole element
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Fig. 3 Interaction between pile element and soil
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