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Fig.1 Model of beam with elastic supports under impact
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Fig.2  Impact force histories for beam with different supports
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DYNAMIC RESPONSES OF AXIALLY-LOADED BEAMS WITH
ELASTIC SUPPORTS SUBJECT TO TRANSVERSAL IMPACT*

Luo Qizhi'?*  Huang Zhibin’
(1. School of Civil Eneineering ,Hunan University, Changsha 410082, China)
(2. Department of Civil Engineering and Architecture, Foshan University, Foshan 528000, China)
(3. Road and Bridge Engineering Monitoring station of Foshan City, Guangdong Province, Foshan 510006, China)

Abstract The dynamic responses of axially-loaded beams with elastic supports subject to transversal impact was
investigated. The equilibrium condition at the impact point, the compression stiffness and rotational stiffness of
supports were taken into account. Based on the theory of Timoshenko, the dynamic differential equation of the
collision system was deduced. Sorts of dynamic responses in time domain were solved by applying integral trans-
formation. The impact force, transversal displacement and moment of the beam with different supports were com-
pared, which proves the influence of the elastic supports on dynamic responses. Finally, the effect of axially-
loaded with elastic supports on dynamic responses of beam was researched, and several useful conclusions were

obtained.
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