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IMPACT RESPONSE OF AN UNRESTRAINED MODIFIED
TIMOSHENKO BEAM Y

Chen Rong*? Wan Chunfeng* Xue Songtao™! Tang Hesheng*
*(Research Institute of Structural Engineering and Disaster Reduction, Center for Aerospace Technology,
Tonggi University, Shanghai 200092, China)
t(Department of Architecture, School of Science and Engineering, Kinki University, Osaka 577-8802, Japan)

Abstract In this paper, the modified motion equation of Timoshenko beam is first introduced, which is then
compared with that of Timoshenko beam. The orthogonality conditions of the modified Timoshenko beam,
where the rotary inertia caused by the shear deformation is considered, are derived. The impact response
formulas of an unrestrained modified Timoshenko beam under the impact of a lumped mass are deduced, and
the corresponding numerical examples are analyzed. The evaluation results are compared with the impact
response of the classical unrestrained Timoshenko beam with the same lumped mass. Finally, the effects of the

beam stiffness and impact mass ratio on the response are discussed.

Key words unrestrained, modified Timoshenko beam, shear deformation, rotary inertia, orthogonal condition,

impact response

Received 20 September 2004, revised 31 December 2005.
1) The project supported by the National Natural Science Found of China for Outstanding Young Scientists (59925820).

2) E-mail: chenrong@mail.tongji.edu.cn



