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Buckling Analysis of Non-Prismatic Columns Subjected to Non-Uniform
Loading Using the Meshless Local Petrov-Galerkin Method
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Department of Civil Engineering, Quchan University of Technology, Quchan, Iran.

Abstract: Continuously varying cross-section members have found wide applications in engineering for cost and resistance
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optimization. Since steel structures generally have more slender members compared to concrete structures, buckling analysis of
steel members is of more importance. Determining the critical load of functionally varying cross-section columns using the
analytical solution is a time-consuming process. In this paper, buckling analysis of non-prismatic steel columns is conducted
using the meshless local Petrov-Galerkin (MLPG) method. In meshless methods, the scattered nodes are used rather than the
elements to model the problem domain and its boundaries. The change of the inertia moment within the length of a column is
characterized by introducing a power function with variable taper ratio and exponent. The radial basis function is used to
discretize the differential equation governing the buckling. The penalty method is used for the imposition of the boundary
conditions. Numerical examples of the critical buckling load for prismatic and non-prismatic columns using the proposed method
are compared with the analytical solution, and the effectiveness of the MLPG method for buckling analysis of non-prismatic
columns is validated. Also, buckling analysis of muscle column members subjected to non-uniform axial load is carried out to
show the efficiency of the proposed method. The effect of several parameters such as non-uniformity of the load and variation of
the cross-section on the buckling load of the column is discussed in details.

Keywords: Non-Prismatic Columns; Meshless Local Petrov-Galerkin (MLPG) Method; Buckling; Radial Basis Function;
Eigen-Value.
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