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Finite element analysis of axial compression performance
of aluminum alloy tube concrete after freeze-thaw cycle
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Abstract

To investigate the bearing capacity of aluminum alloy tube concrete columns under axial compression after freeze-thaw cycles, this
study uses ABAQUS finite element software to create a three-dimensional model. The model simulates the axial compression process
of the components under different parameter combinations, including the number of freeze-thaw cycles, the diameter-to-thickness
ratio, and the slenderness ratio. The results show that when the number of freeze-thaw cycles is the parameter variable, the bearing
capacity of the specimens shows little variation after 50 and 100 cycles, but significantly decreases after 150 cycles. This indicates
that the mechanical properties of concrete and aluminum alloy materials are significantly reduced after freeze-thaw cycles. When the
diameter-to-thickness ratio is the parameter variable, an increase in the ratio leads to a significant decrease in peak load, indicating
a significant impact of the diameter-to-thickness ratio on the mechanical properties of aluminum alloy tube concrete. When the
slenderness ratio is the parameter variable, changes in the slenderness ratio have a relatively minor effect on the bearing capacity
of the specimens, with specimens having a slenderness ratio of 3 being more capable of bearing loads compared to those with a
slenderness ratio of 6.
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