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Evaluation of critical buckling pressure for cylindrical shells with changing
walls under uniform external pressure using weighted smeared wall method
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2. School of Civil Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055 China)

Abstract: Steel cylindrical shells of significant size are widely used in practical engineering, as silos and chimneys in electric power
engineering. These structures are constructed from many short cylindrical shells of different thickness which is changed in stepwise
type because the stress resultants are much larger at lower levels. Such shells are very susceptible to buckling under external pressure
when empty or partially filled, but the buckling mode may involve various types due to the complex changes in the shell thickness.
To identify the accurate buckling mode of the shell is a critical problem in the design process. A new method, weighted smeared wall
method which determines the critical buckling resistance of such shells was proposed by the author. This paper therefore first intro-
duces the new method and its the theoretical background with practical examples used to demonstrate how this method helps to pro-
duce rapid, safe assessments of cylindrical shells with a wide range of patterns of wall thickness changes. The finite element method
was used to verify the effectiveness and accuracy of the weighted smeared wall method. The results indicate that the weighted
smeared wall method is conservative compared with accurate finite element results and the maximum error is smaller than 6%.
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