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Abstract: A curved beam is one of the basic and important structural elements in structural design. In this

paper, the authors formulated the computational algorithm for analyzing the free vibration of curved beams

using the finite element-transfer stiffness coefficient method. The concept of the finite element-transfer

stiffness coefficient method is the combination of the modeling technique of the finite element method and

the transfer technique of the transfer stiffness coefficient method. And, we confirm the effectiveness the

finite element-transfer stiffness coefficient method from the free vibration analysis of two numerical models

which are a semicircle beam and a quarter circle beam.

Key Words : Free Vibration, Curved Beam, Discrete System, Finite Element Method, Trasfer Stiffness
Coefficient Method
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Table 1 Natural frequencies|[Hz] of model 1 with

100 circular beam elements

-

roh

Order | FE-TSCM FEM Analytical
1 77.0 77.0 70.5
2 163.2 163.2 154.8
3 296.6 296.6 —

Table 2 Natural frequencies|[Hz] of model 1 with

200 circular beam elements

Order | FE-TSCM FEM Analytical
1 72.1 72.1 70.5
2 157.1 157.1 154.8
3 290.1 290.1 —

Table 3 Natural frequencies[Hz] of model I with
400 circular beam elements

Order | FE-TSCM FEM Analytical
1 70.9 70.9 70.5
2 155.5 155.5 154.8
3 288.4 288.4 —

Table 4 CPU times [sec] for model I

Number of
circular beam FE-TSCM FEM
elements
100 0.511 0.464
200 1.005 4.415
400 1.975 37.7
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Fig. 6 Computational model II
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Table 5 Natural frequencies [Hz] of model II with

100 circular beam elements

Order FE-TSCM FEM
1 5.1 5.1
2 20.4 20.4
3 56.7 56.7
4 111.9 111.9
5 186.0 186.0

Table 6 Natural frequencies [Hz] of model II with
200 circular beam elements

L 0l

Order FE-TSCM FEM
1 4.0 4.0
2 17.8 17.8
3 54.0 54.0
4 109.4 109.4
5 183.6 183.6

M

Table 7 Natural frequencies [Hz] of model II with
400 circular beam elements

Order FE-TSCM FEM
1 3.6 3.6
2 17.1 17.1
3 533 533
4 108.8 108.8
5 183.0 183.0

Table 8 CPU times [sec] for model II

s s | o
100 0.815 0.449
200 1.595 4.573
400 3.158 38914
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Fig. 7 1st natural mode of model II
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Fig. 8 2nd natural mode of model II
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Fig. 9 3rd natural mode of model II
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