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Abstract

The stability performance of structures is directly related to safety and economy, especially with the
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use of high-strength materials and thin-walled structures in modern times, stability issues have be-
come more important. This article introduces the buckling of simply supported rectangular thin
plates under longitudinal concentrated loads and the method of calculating critical loads using the
energy method. Through an example, the buckling stability performance of the structure is analyzed
using the energy method and finite element method. One trigonometric series and two trigonometric
series are selected as deflection expressions to be used in the energy method formula for calculation,
and the method of selecting two trigonometric series as deflection expressions is discussed. Using
ABAQUS to calculate the eigenvalues of rectangular thin plates, the results show that the numerical
calculation results are slightly larger than the theoretical solution of the energy method, and the
theoretical solution of the energy method is more biased towards safety.
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Figure 1. Simply supported rectangular thin plate on four sides subjected to concentrated load
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Figure 2. Rectangular thin plate model
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Figure 3. Calculation of the first 5 buckling modes of the model
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