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AN ANALYTIC SOLUTION FOR POST-BUCKLING OF
TUBULARS SUBJECTED TO AXIAL AND TORSIONAL LOADING
IN HORIZONTAL CIRCULAR CYLINDERS

Liu Fengwu Xu Bingye
(Department of Engineering Mechanics, Tsinghua University, Beijing 100084, China)

Gao Deli
(Department of Petroleum Engineering, University of Petroleum, Beijing 100083, China)

Abstract Buckling of radially confined oil tubulars is of significant importauce i the oil industry.
It will affect the life of the tubulars and cause difficulties in drilling and in oil preduction. A
number of theoretical models have been developes te study the buckling lead and the post-buckling
configuration of the tubular, bt the most of the past studies have not considered the torsional
loads. Only recently, some investigators based on energy principle have derived some results for
helical buckling of fubulars subjected to axial and torsional loading. The underlying assumption
for current energy method is that the helix pitch of the helical buckling shape is constant. However,
it is difficult to obtain real post-buckling conﬁguration by the energy methods.

In this paper, the buckling equation for a buckled tubing subjected to axial and torsional
loading in horizontal circular cylinder is derived. The equation is a fourth-order strongly nonlinear
ordinary differential equation, and it is too difficult to solve it exactly. So a small parameter in the
equation is determined by discussing the initiate sinusoidal buckling of the tubular. If the parameter
is set to zero, the equation that describe the helical buckling for the case of weightless tubulars is still
nonlinear but the exact solution have been derived. Using perturbation method , an approximate
analytical solution for the equation that describe the real helical buckling configuration of tubular
with weight have been derived. Based on the solution, the critical helical buckling load can be
determined. The analytical results obtained by this paper well coincide with the results obtained by
numerical method. The degenerative results of the analytical results obtained are also coincident

with those given by others using energy method.
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