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Finite element analysis of buckling evolution of suspended
tubings in vertical wellbores

ZHANG Qiang, JIANG Bao, CUI Wei, LIU Jubao, ZHU Yu

(School of Mechanical Science and Engineering, Northeast Petroleum University, Daging 163318, China)

Abstract: The assumption of buckling deflection curve in conventional methods was abandoned. A geometric and contact
double nonlinear mechanical model of suspended tubings in vertical wellbores was established, and the finite element calcula-
tion was carried out with the large damping ratio. By using the forward loading method, the helical buckling with continuous
contact was obtained. According to the helical buckling configuration, the suspension tension was gradually increased by the
backward loading method, and the buckling evolution was analyzed. The effects of the frictional force and tubing length on
the critical load were also analyzed. The results show that the transition from the helical buckling to sinusoidal buckling is a
process of sudden change. The buckling modes include the helical buckling configurations, the just helical buckling and the
sinusoidal buckling. It is also found that the frictional force has little effect on the critical load. With the increase of the tub-
ing length, the critical load of each buckling mode gradually decreases and tends to a constant. This method can also be ex-
tended to tubing buckling analysis of inclined, curvature and horizontal wellbores.
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Fig.1 Mechanical model for buckling of suspended tubing
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