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Buckling Loads and Postbuckling Behavior of Tapered Piles
by Third Order Theory
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Summary

Numerical methods are developed to obtain the buckling loads and to analyze the postbuck-
ling behavior of the tapered steel piles. The nondimensional differential equations governing
the elastica of the buckled piles are derived by the third order theory and solved numerically.
The Runge-Kutta method is used to solve the differential equations, and the bisection method
is used to obtain the buckling loads and the reaction moments of the clamped ends.

Both the linear and stepped taper of the steel piles are considered as the variable cross-
section in the differential equations. As the numerical results, the equilibrium paths, the
buckling loads vs. section ratio curves and the typical elastica and the bending moment
diagrams of the buckled piles are presented in figures. Experimental studies that complement
the theoretical results are presented.

It is expected that the numerical methods developed in this study for calculating the
buckling loads and analyzing the postbuckling behavior of the steel piles are used in the

structural and foundation engineering.
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Table-1. Relationship between h and b

Buckling load parameter, b
h Linear taper Stepped taper
n=2, e=0.8 n=3, e=05 C0z=04, B,=08 02=0.5, B;=0.5
1X107! 0.23489 0.20428 0.24475 0.21127
1X 1072 0.23423 0.20403 0.24412 0.20986
1X107° 0.23418 0.20375 0.24397 0.20950
1X107* 0.23413 0.20357 0.24397 0.20945
1X107° 0.23413 0.20357 0.24397 0.20945
Table-2. Comparison of results
: Data Buckling load
Geometry
source parameter, b
Linear n=2 this study 0.1929
taper e=04 ref. [13] 0.1929
n=4 this study 0.2145
e=06 ref. [13] 0.2144
Stepped =04 this study 0.23415
taper B.=0.6 ref. [14) 0.23415
=05 this study 0.23895
B.=0.8. ref. [14] 0.23895
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