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The effects of strain rate on the dynamic response and abnormal behavior
of steel beams under pulse loading "

XI Feng, ZHANG Yun
(School of Civil Engineering » Shandong Jianzhu University , Jinan 250101, Shandong, China)

Abstract: In order to better understand the dynamic behavior of rate sensitive material and structure,
a computational model for the dynamic response analysis of a mild steel beam subjected to square
pulse loading is presented, which is derived through discretizing directly the Lee functional to be ap-
plied in the minimum principle of acceleration of elastic-plastic continua at finite deformation. Since
the strain rate dependent Cowper-Symonds equation is integrated into stress-strain relation equations,
the effects of strain rate could be taken into account, and the dynamic response of steel beam under
explosion and impact load could be predicted accurately. The validity of the model is verified by simu-
lated results from the general-purpose finite element program ABAQUS and further compared with
the rigid-plastic solutions. Based on numerical simulation of this model, the effect of strain rate on
dynamic response of steel beam under uniformly distributing and concentrate pulse loads is discussed
in detail. The numerical results show that there is a novel response mode of abnormal behavior of the
steel beams, the abnormal window is shifted and enlarged, and the actual permanent deflection of
steel beam cannot be predicted by previous rigid-plastic model in certain range of load magnitude.

Key words: solid mechanics; abnormal behavior; minimum principle of acceleration; steel beam; no-

vel response mode; strain rate
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