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The lateral impact performance of concrete-filled steel tubular (CFST)
members at high temperatures

SHI Yanli, JI Sunhang, WANG Wenda, ZHENG Long
(School of Civil Engineering, Lanzhou University of Technology, Lanzhou 730050, Gansu, China)

Abstract: By coupling the implicit static analysis and the explicit dynamic analysis in ABAQUS, a numerical method to
simulate the lateral impact process of concrete filled steel tubular (CFST) member in fire is presented. The tests about
temperature field, the axial impact under fire and lateral impact at ambient temperature of CFST members are simulated to
verify the feasibility of the method, respectively. Based on the proposed method, the finite element analysis (FEA) model of
lateral impact of CFST members at different temperatures is developed. The time history curves of mid-span deflection and
impact force at different temperatures are compared respectively. The post-extremumequal impact force (F,.) and energy
absorption capacity (u) are used to quantitatively analyze the lateral impact resistance of the member. Finally, the impact
process of the member at 600 °C is analyzed. The results show that the temperature has a significant influence on the lateral
impact performance of the member. With the increase of temperature, the mid-span deflection increases and the impact
duration is longer. The time history curve of impact force at high temperature is obviously different from that at ambient
temperature. And the curve at high temperature can be divided into three stages, including the oscillating phase, the descending
phase and the unloading phase. The kinetic energy of the drop hammer is mainly absorbed by the overall bending deformation
of the member. The F,, and u decrease with the increase of temperature, indicating that the impact resistance of the member

decreases. When the temperature of exceeds 400 °C, the impact resistance of the member is seriously lost.
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Fig.2 Comparison of temperature field between tested and calculated results
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