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Seismic experiment and structure optimization research on special-shaped
column joint of column wall reinforced concrete-filled steel tube frame

CHEN Anying"?, YUAN Lizheng', WANG Bo'"*, WAN Haiying"?, WANG Zhaofeng'
(1. School of Civil and Hydraulic Engineering, Hefei University of Technology, Hefei 230009, China; 2. Anhui Key Laboratory of Civil
Engineering Structures and Materials, Hefei 230009, China)

Abstract: In order to study the seismic performance of special-shaped column joint of column wall rein-
forced concrete-filled steel tube(CFST) frame, three specimens were designed by changing the thick-
ness and height of the reinforced area of the column wall, and low-cycle repeated loading was per-
formed on them. The test results show that the plastic hinge failure of the steel beam flange mainly
occurs in each specimen, the hysteresis curve is a full shuttle shape as a whole, the bearing capacity of
each specimen is good, and the joint has good seismic performance. The finite element models of three
test specimens were established using ABAQUS finite element software, and the failure modes,
curves and strain distributions of the test and finite element simulation were compared to verify the re-
liability of the finite element simulation method. The seismic performance of the joint was further
clarified through analysis. The butt weld of the steel corbel and the steel beam flange is torn prema-
turely during the test, which compromises the energy dissipation capacity and ductility of the joint.
Based on the validated finite element simulation method, the effects of reducing the thickness of the

steel corbel wall plate and the reduced beam section(RBS) structure on the seismic performance of the
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specimens and reducing the risk of fracture at the weld position were studied. The results show that

these two structures can effectively reduce the risk of fracture at the weld position. Based on the de-

sign requirements, it is suggested that the slope gradient of steel corbel should not be less than 1 :

6. 25, and the reduction ratio of steel beam flange should not be more than 0. 267.

Key words: concrete-filled steel tube(CFST) ; special-shaped column joint; low-cycle repeated loading;

finite element analysis; structure optimization; rupture index
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