Journal of Structural and Construction Engineering, 8(10), 2022, pp. 23-38

Journal of Structural and
Construction Engineering

Construction Engineering

wlnd g Ju—gala g s

L9 0L Sigo WWW.jSce.ir

Journal of Structural and

Laboratory and Numerical Investigations of the Effect Geometric Parameters on
the Buckling Capacity of GFRP Thin-walled Cylindrical Shells under External

Pressure

Hossein Showkati **, Ali Pashaei taghlidabad?

1- Professor, Faculty of Engineering, Department of Civil Engineering, Urmia University, urmia, Iran
2-Ph.D. Student in Structural Engineering, Faculty of Engineering, International Pardis of Urmia University, Urmia,

Iran

ABSTRACT

Buckling is one of the important issues in determining the mechanical
behavior of cylindrical shells, especially composite shells. What makes the
buckling matter important in composite cylindrical shells is the complexity
of the behavior of these structures under the influence of a variety of
special loads such as buckling under external pressure load. Uniform
lateral loading in tanks occurs when tanks are in the state of liquid
discharge. Moreover, if special contrivances such as the drainage valves
do not work or properly, then buckling phenomenon and will cause an
overall failure in the tank. In this research, the air suction system is used
in order to apply external pressure and study the buckling behavior of
specimens. As the buckling occurs, tiny cracks are created with a mild
sound in the shell wall and in the extreme stage the loading process stops
when it collapses. In this paper, the effect of geometric parameters, such
as the R/t and L/R of a composite tank under external pressure, on
buckling behavior is investigated. Obtained results are compared with
software and theoretical results. The results showed in specimen of the
same length, by increasing the geometric parameter R / t, the buckling
capacity of the shells decreases and the number of buckling modes
increases and by increasing the geometric parameter L / R, the buckling
capacity of the shells increases and the number of buckling modes
decreases.
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