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Collapse mechanism of small aviation kerosene tank

LIU Xiaochuan', LIU Shuo’, GU Chengxi’, XU Jingyu’

1. China National Aviation Fuel Co. Ltd.; 2. Institute of Mechanics, Chinese Academy of Sciences

Abstract: In order to investigate the reason for collapse of a 100 m® aviation kerosene storage tank in Xinjiang, eigenvalue
buckling analysis and nonlinear buckling analysis were conducted with the numerical simulation technology based on the
finite element model (FEM) of a high-order shell unit, and the collapse mechanism of small aviation kerosene was discussed
in detail. According to the operation parameters of the tank, the bearing capacity of negative pressure was determined for
the tank, and through modal analysis, its ultimate bearing capacity of negative pressure was determined for the tank without
any defect. The deformation and stress distribution of the tank under various working conditions were compared, and the
ultimate bearing capacity of negative pressure for the defective tank was determined. The study shows that only the negative
pressure itself could not have led to the collapse of tank, but the initial defect together with the negative pressure caused by
unsmooth breathing could result in collapse of tank. Additionally, the ventilation rate of the breathing valve at the moment
the tank collapses can be determined based on the critical load. The study results could provide reference for the repair and
subsequent safe operation of the tank. (8 Figures, 2 Tables, 20 References)
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