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Lateral impact response and rigid plastic analysis of CCFDST long column
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Abstract: The circular concrete-filled double steel tube ( CCFDST) long columns under lateral impact were
simulated by using the finite element software. The mechanism of CCFDST members in the whole process was
revealed, and the effects of parameters such as hollow ratio, slenderness ratio, and impact energy were
explored. Results show that the development of the impact force can be divided into three stages: contacting,
shocking and falling. The dynamic increase factor of impact-bending capacity decreases with the increase of
hollow ratio and slenderness ratio but increases with the increase of impact energy. Based on the rigid plastic
theory, the simplified analysis of the impact process of CCFDST members is conducted, and the formulas for
impact-bending capacity and maximum mid-span deflection of circular CCFDST long column members are pro-
posed.
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Fig.1 Finite element model and section diagram
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Fig.4 Time-history curves of the impact force, mid—span deflection and velocity
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Fig.6 Stress—strain curve of mid—span section
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