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Fig. 1  Frame structure with 10 repeating lattice cells
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Table 1  Comparison of the natural frequencies

computed by the FEM and SEM

N FEM SEM

moges 40 80 160 40
1 322.70  321.20 321.10  321.09
2 775.66  754.21  752.85  752.74
3 963.37  919.75 916.75  916.51
4 991.95  932.23  928.86  928.59
5 1145.5  983.49 978.25  977.87
6 1247.9  1047.3  1041.0  1040.5
7 1313.8  1140.4  1132.2  1131.6
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APPLICATION OF SPECTRAL ELEMENT METHOD IN SOLVING
DYNAMIC PROBLEMS OF FRAME STRUCTURES*

Wu Zhijing' Li Fengming' Hu Hengshan' Liu Rongqiang”
(1. P. 0. Box 137, School of Astronautics, Harbin Institute of Technology, Harbin 150001, China )
(2. School of Mechanical and Electrical Engineering, Harbin Institute of Technology, Harbin 150001 ,China )

Abstract The spectral element method was applied to analyze and calculate the dynamic response of frame
structures. The dynamic stiffness matrices of the bar and beam elements were derived, and the dynamic stiffness
matrix for the overall frame structure was assembled. The equations of motion of the overall structure were presen-
ted. The natural frequencies and time domain responses were calculated. The present method was compared with
the finite element method. The results show that the spectral element method has its unique advantages in terms

of numerical simulation.

Key words spectral element method, frame structure, natural frequency, time domain response
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