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Application of Wave Propagation Method to Vibration Analysis
of Rod-and-Beam Structures with Arbitrary Boundary Conditions

ZHOU Hai-jun', HE Cai-chun', LI Wan-you’

(1. Zhuzhou Times New Material Technology Co. Ltd., Zhuzhou 412007, Hunan China;
2. College of Power and Energy Engineering, Harbin Engineering University, Harbin 150001, China )

Abstract : Wave propagation method was used for vibration analysis of rod-and-beam structures with arbitrary bound-
ary conditions. In this method, all the conventional boundary conditions of the structures can be included by setting the stift-
ness of the boundary springs to be infinity or zero. The displacements of rods and beams can be expressed in the wave propa-
gation form including wave numbers. A three-span beam with different supporting conditions and connecting stiffness was
analyzed with this method and the results were compared with those shown in published literatures. Meanwhile, two addi-
tional models were presented. One was a cantilever beam divided into two rigidly connected beams. The other was a right-an-
gle rod-and-beam combined structure. The results were compared with those obtained from ANSYS software. The correct-
ness of this method was verified.
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