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Abstract : To date, high-performance structural steel has been widely used for columns in construction practices due to its
significant advantages over conventional steel. However, the same design approach with conventional steel columns is still
adopted in the design of high-performance steel columns. As a result, its superior properties cannot be fully considered in
design. This paper conducts a test and finite element analysis on the overall stability behaviour of welded Q460GJ steel box
columns. In the test, four steel columns with different slenderness and width-to-thickness ratio were compressed under an axial
compression testing machine. And finite element models were established in which material nonlinearity and residual stress
distributions of test columns were included. Then, comparisons were made between test results and finite element result, it
showed that finite element analysis results are agree well with the test result. It means that the test and finite element model
are reliable. Then, we compared the test result with the design value calculated by current code, the result showed that
Q460GJ steel box columns have the higher overall buckling capacity than the design value. It is necessary to update the design
curves for Q460GJ steel columns so that the overall stability capacity of Q460GJ box columns can be designed appropriately.
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