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Analysis of natural vibration characteristics of Timoshenko
cracked beam based on transfer matrix method

WANG Ya-bo, MA Qian-ying”, WU Zong-huan
(Department of Architecture and Civil Engineering,Chang’an University,Xi’an 710061, China)

Abstract ; Firstly, based on the transfer matrix method,the transfer matrices of a Timoshenko beam with
arbitrary crack and Timoshenko beam without crack are derived. the crack section of the beam is assumed
to be a mass free torsional spring. The matrix transfer relation between each beam segment and the crack
section is established. Matlab is used to solve the equation. Secondly, the effect of crack location and
relative depth on the natural vibration frequency of the simply supported beam with a single crack is
discussed. The error is less than 1% compared with the results in the literature. Then,the finite element
models of a cantilever beam and a beam fixed at both ends are established by ABAQUS, and the influence
of the relative crack depth on the natural vibration frequency is analyzed. The calculated results are
compared with the finite element results, and the error is less than 3. 86%. Finally, the effect of the
relative crack depth on the natural frequency of Timoshenko simply supported beams with different span
to height ratios is studied. The maximum error between the calculated results and the literature is

4. 56 % ,which verifies the validity and applicability of the proposed method.

Key words: transfer matrix method; timoshenko cracked beam; natural frequency of vibration; matlab;

ABAQUS



