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The paper performed a lateral-span impact train collision test of reinforced concrete members at a 
predefined axial load to assess the axial load's influence on the members' dynamic response under an 
asymmetrical lateral impact train collision load. For the above purpose, the authors simulated the 
impact mechanism of members with varied axial compression ratios using the ABAQUS 2020 software 
to validate the time history curves of deflection and impact. Simulations illustrate that bending and 
shearing failure occurs under certain impact train loads, which shows that the axial compression ratio 
tends to be between 0.05 and 0.13. When the impact curve plateau goes up, its maximum deflection 
increases until the member's impact resistance decreases. When the axial compression ratio exceeds 
0.13, the member deflects the most. To identify and work out the failure mechanism of the impact 
resistance of the test member under the impact of the axial load, the authors used ABAQUS to observe 
and trace the variation of the maximum principal stress at the impact point location and the 
development of the effective plastic strain and stress of the member of the inclined crack. Based on 
numerical simulation findings, the axial load starts to affect the local concrete's maximum and the 
inclined crack penetration speed when the axial compression ratio reaches 0.05-0.13. However, 
inclined cracks may penetrate later when the local concrete's resistance decreases. The axial 
compression ratio is more than 0.13, inclined cracks appear at penetration time, and the concrete at 
the impact site becomes brittle and catastrophic.


