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Geometrically nonlinear finite element analysis of pile buckling

ZHAO Ming-hua, WANG You, HUANG Liang
(College of Civil Engineering, Hunan University, Changsha 410082, China)

Abstract: Regarding the pile shaft as a spatial beam element, the geometrical nonlinearity of this element has been considered with
the updated Lagrangian coordinate system. And the geometrically nonlinear finite element analysis of pile buckling has been carried
out with the calculation of finite element nonlinear equation set by arc-length method. With the corresponding calculation program by
Matlab, the calculation result meets well the measured critical load in field buckling experiment of woody piles. At the same time, a
great deal of calculation analysis indicates that the foundation ratio of soil around pile, embedding ratio, material and slenderness
ratio of pile are important factors that affect the buckling load of pile, which should be regarded and considered during design and
construction course.
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Fig.1 The analytic sketch for buckling of a pile
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Fig.3 Flow chart for finite element method
by arch method
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Fig.4 The buckling load-displacement of a pile on top
curves with various coefficients of subgrade reaction
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Fig.5 The buckling load-displacement of a pile on top
curves with various coefficients of subgrade reaction
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Fig.6 The buckling load-displacement of a pile on top
curves with various embedding ratios
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Fig.7 The buckling load-displacement of a pile on top
curves with various materials
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Fig.8 The buckling load-displacement of a pile on top
curves with various slenderness ratios
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