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Table 1 Material and specification parameters of specimens

41 2 Bk LR B RoF/mm
FE F 79 HRB400 16
4 A3 HRB400 6
7R 15 19 i 15 HRB400 14
SRR R HRB400 6
W Q460D 750X 375X 15
23 HRB400 6 40
AREREE L C50 2 0501 5501 000
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Fig.5 The loading system
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base verification model
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Mechanical Performance of Concrete-Filled Steel Tube
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ABSTRACT: To address the construction complexity and poor economic efficiency of traditional embedded column bases, as
well as the insufficient seismic performance of exposed column bases, a novel concrete-filled steel tube (CFST) column base
with a load-transfer core was proposed. This configuration incorporated a reinforced concrete core column inside a steel tube,
which collaborated with inner-wall studs to establish an efficient composite load-transfer mechanism. To systematically evalu-
ate the mechanical performance of CFST column bases, 1:4 scale quasi-static tests and refined finite element simulations were
conducted to study the failure mode, hysteretic behavior, and seismic performance. The results were compared with those for
exposed and embedded column bases with identical specifications. The force mechanism of the CFST column bases resembled
that of reinforced concrete structures, with pronounced plastic development during the failure process. The final failure mode
involved concrete crushing in the column base region and yielding of the internal longitudinal reinforcement, demonstrating
typical ductile failure characteristics. Compared with exposed column bases, CFST column bases showed a significantly en-
hanced bearing capacity and ductility, with a gently declining skeleton curve, an increase in their cumulative energy dissipation
capacity exceeding 130% , and slower stiffness degradation, representing a substantial improvement in comprehensive seismic
performance. Compared with embedded column bases, CFST column bases achieved a comparable ultimate bearing capacity
but maintained 92% of the capacity during large deformation stages, effectively avoiding the brittle failure caused by local
buckling, exhibiting superior ductility and collapse resistance. Furthermore, the CFST column bases had an exposed configu-
ration, which eliminated deep embedding requirements, significantly simplifying construction processes and reducing project
costs, while ensuring robust seismic resistance. The result of this study provides a novel solution for steel column bases that
combines technical advancement with economic feasibility.

KEYWORDS: CFST column base; quasi-static test; finite element simulation; mechanical performance;
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