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Analysis of axial compressive capacity of square concrete-filled
steel tube columns with edge debonding defects

ZHANG Kai
(Fuyjian Expressway Datong Testing Co. , Ltd. , Fuzhou 350108, China)

Abstract: Square concrete-filled steel tubes (SCFST), commonly used as bridge pier col-
umns, may develop edge-distributed debonding defects during service due to material proper-
ties and temperature variations over daily and seasonal cycles. Based on an experimentally
validated finite element analysis model, a comparative analysis was conducted to assess the
impact of such defects on mechanical behaviour of axially-loaded SCFST stub columns, focu-
sing on load-displacement characteristic curves, load distribution ratios, and steel-concrete
interface interaction. Furthermore, the influence of five key variables—number of debonded
defects, debonding ratio, concrete strength, steel yield strength, and steel reinforcement ra-
tio on the axial compressive capacity was extensively investigated. Compared with axially-
loaded SCFST short columns without debonding defects, the results indicate that the reduc-
tion in axial bearing capacity of SCFST short columns with edge-distributed debonding de-

fects increases with the increment of the debonded edges, debonding ratios and the yield
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strength of steel, while decreases with the increase of the concrete strength. The steel rein-
forcement ratio has minimal effects on reduction of axial bearing capacity, with the debond-
ing ratio fixed by varying the number of debonded edges. Nevertheless, specimens with a
higher steel reinforcement ratio and four debonded edges show a more significant decrease in
bearing capacity with the debonding ratio increases. A simplified formula is proposed to pre-
dict the compressive capacity of SCFST short columns with edge debonding defects, account-
ing the effects of number of debonded edge and the debonding ratio.

Key words: square concrete-filled steel tube; edge-distributed debonding defects; axial com-

pression performance; finite element analysis; simplified calculation method
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