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Characteristics of Flexural Vibration Band Gaps of Periodic Euler
Beam on the Winkler Foundation

ZHANG Ziming, HE Jing, ZHANG Y an, JIANG Linhua
College of Mechanics and Materials, Hohai University, Nanjing 210098, China

Abglracl Periodic Euler beam has flexural vibration band gap characteristics. In order to study the flexural vibration band gap features
of the perodic Euler beam on the Winkler foundation, the transfer matrix method and Bloch theorem are used to calculate the vibration
band structure and analyze the impact of the parameters of foundation and structure on the band gaps. The results show that the existence
of Winkler foundation makes vibration band gaps trend to higher frequency, and a new band gap that starts at 0 Hz appears in the case of
having a foundation. Additional results demonstrate that with increasing the foundation reaction modulus, the range of the 1st band gap
becomes wider and the range of the 2nd band gap becomes narrower. Along with the increase of the length ratio, the range of the 1st
band gap and the 2nd band gap both become namwower. Compared with the homogeneous Euler beam, periodic Euler beam has better
vibration isolation characteristics at low frequency.
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vibration on Winkler foundation
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Fig. 3 Band gap structure of lead/steel periodic Euler beam
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Fig. 5 Effects of the foundation reaction modulus on
flexural vibration band gaps
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Fig. 7 Effect of the length ratio on flexural
vibration band gaps
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