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Static Analysis of Two Dimensional Curbed Beam
Structure by Finite Element-Transfer
Stiffness Coefficent Method
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Abstract: The objective of this study is the finite element-transfer stiffness coefficient method, which is
the combination of the modeling technique of finite element method and the transfer technique of transfer
stiffness coefficient method, is applied in the static analyses of two dimensional curved beam structures.
To confirm the effectiveness of the applied method, two computational models are selected and analyzed
by using finite element method, finite element-transfer stiffness coefficient method and exact solution. The
computational results of the static analyses for two computational models using finite element-transfer
stiffness coefficient method are equal to those using finite element method. When the element partition
number of curved beam structure is increased, the computational results of the static analyses using both
methods approach the exact solution. We confirmed that the finite element-transfer stiffness coefficient
method is superior to finite element method when the number of the curved beam elements is increased

from the viewpoints of the computational speed and the utility of computer memory.
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Fig. 2 Computational model I

Table 1 Displacements of x-axis direction at free

end of computational model I [unit : cm]

****** original shape
deformed shape

X [cm]

Fig. 3 Shape of computational model I

Table 2 CPU tmes for computational model I

Number of FE-TSCM
Elements [sec] [sec]

100 0.024 0.021

200 0.052 0.030

500 0.330 0.058

0.103

Number of FEM FE-TSCM Exaf:t
Elements Solution
100 0.2114 0.2114
200 0.2214 0.2214
0.2249
500 0.2244 0.2244
1000 0.2248 0.2248
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Fig. 4 Computational model II

Table 3 Displacements of x-axis direction at center

of computational model II [unit : cm]

Number of FEM FE-TSCM Exaf:t
Elements Solution
100 -0.3513 -0.3513
200 -0.3574 -0.3574
-0.3595
500 -0.3591 -0.3591
1000 -0.3594 -0.3594
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Fig. 5 Shape of computational model II

Table 4 CPU tmes for computational model II

Number of FEM FE-TSCM

Elements [sec] [sec]

100 0.024 0.021

200 0.052 0.030

500 0.325 0.057

1000 1.853 0.101
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