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Dynamic response analysis of steel frame subjected to impact load
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Abstract; The process of dynamic response for steel frame subjected to impulsive load is a compli-
cated nonlinear problem. A three-dimensional model of the steel frame was established using
ANSYS/LS-DYNA finite element analysis software. The dynamic response and failure modes of the
steel frames under impact loading were studied. Multi-point integration algorithm was adopted to
avoid hourglass problem effectively and to ensure accurate calculation results. Taking the collision of
impact block and steel frame as an example, the effect of impact velocity, impact mass and impact
position on the dynamic response of the steel frame were analysed, and the failure mode of the steel
frame under impact was discussed. With the increase of impact mass, impact velocity and impact po-
sition, the dynamic response of the steel frame increases. High strain mainly occurs at the impact ar-
ea, the bottom of the column and the beam column joints. The failure mode of the steel frame under
the impact load is lateral displacement of the whole frame. Local buckling occurs at the flange of the
impact column, bending-torsion takes place at the section of the impacted area, and tilting appears
in the another column.
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