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Free vibration analysis of prefabricated frame structures with semi-rigid joints

LU Tianbi, YAN Wei', LI Junhua, WANG Haojie, LI Chunyang
( School of Civil and Environmental Engineering, Ningbo University, Ningbo 315211, China )

Abstract: Due to the semi-rigid properties of beam-column joints, a method of reverberation-ray matrix is
employed to investigate the free vibration of the prefabricated frame structures. Two different local coordinate
systems are used for the beams and columns in the prefabricated frame structure. Considering the conditions of
the force balance, the coordination conditions of the displacement and the boundary conditions of the frame, the
reverberation-ray matrix formulations are established for a three-storey prefabricated frame structure with
semi-rigid joints. The first 18-order natural frequencies of the frame structure are calculated in MATLAB. The
results are compared with those from finite element simulation, which verifies the effectiveness and correctness
of the present method in dealing with the dynamics of a framed structure with semi-rigid nodes. The numerical
analysis shows that the natural frequencies are very sensitive to the semi-rigid properties of the prefabricated
frame structures. Furthermore, the results of this study will provide theoretical ground for the future dynamical
design of the prefabricated structures.

Key words: prefabricated structure; semi-rigid joins; reverberation-ray matrix; free vibration



