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Abstract : The authors developed a new buckling analysis method by introducing the transfer influence
coefficient method, which can carry out the vibration analysis of structures efficiently using the transfer of
influence coefficient, in buckling analysis field. In this paper, the algorithm for calculating the buckling
loads of elastically supported straight beams was formulated using the transfer of influence coefficient.
Based on this algorithm, a computer program was created using MATLAB. After the buckling analyses of
four straight structures were performed by various methods, the results of the transfer influence coefficient
method were compared with those by related literature and computer programs based on the finite element
method and the transfer matrix method. The reliability and effectiveness of the present method were
confirmed through numerical comparison of the calculation results.

Key Words : Buckling Load, Straight Beam, Transfer Influence Coefficient Method, Transfer Matrix
Method, Finite Element Method
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Fig. 1 Analytical model
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Fig. 4 Computational model 1
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Table 1 Buckling loads of computational model 1
by Exact solution and FEM (unit: MN)
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Table 3 Buckling loads of computational model 2
by Exact solution and FEM (unit: MN)

No.| Exact | FEM(1) | FEM(10) | FEM(100) No.| Exact | FEM(l) | FEM(10) | FEM(100)
1 | 00504 | 0.0508 | 0.0504 | 0.0504 1 | 02016 | 02451 | 02016 | 0.2016
2 | 04537 | 0.6574 | 04537 | 0.4537 2 | 08065 | 12257 | 0.8067 | 0.8065
3 | 1.2601 — 12608 | 1.2601 3| 1.8146 — 1.8165 | 1.8146
4 | 24699 — 24746 | 2.4699 4 | 3.2260 — 32363 | 3.2260

Table 2 Buckling loads of computational model 1
by TMM and TICM (unit: MN)

Table 4 Buckling loads of computational model 2
by TMM and TICM (unit: MN)

No. | TMM(1) |TMM(100)| TICM(1) [TICM(100) No. | TMM(1) |TMM(100)| TICM(1) |TICM(100)
1 | 00504 | 00504 | 0.0504 | 0.0504 1 | 02016 | 02016 | 02016 | 0.2016
2 | 04537 | 04537 | 04537 | 04537 2 | 08065 | 0.8065 | 0.8065 | 0.8065
3 | 12601 | 12601 | 12601 | 1.2601 3 | 1.8146 | 18146 | 1.8146 | 18146
4 | 24699 | 24699 | 24699 | 2.4699 4 | 32260 | 3.2260 | 32260 | 3.2260
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Table 5 Buckling loads of computational model 3
by FEM, TMM and TICM (unit: MN)

No. | FEM(10) | FEM(100) | TMM(2) | TICM(2)
1| 06273 | 06272 | 0.6272 | 0.6272
2 | 08067 | 0.8065 | 0.8065 | 0.8065
3| 1.8834 | 1.8814 | 18814 | 18814
4 | 32363 | 32260 | 32260 | 3.2260
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Fig. 7 Computational model 4

Table 6 Buckling loads of computational model 4
by FEM, TMM and TICM (unit: MN)

No.| FEM(10) | FEM(100)| TMM(2) | TICM(2)
1| 08067 | 0.8065 | 0.8065 | 0.8065
2| 16513 | 1.6499 | 1.6502 | 1.6499
3| 32363 | 3.2260 x 3.2260
4| 49109 | 48767 x 4.8767
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