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Abstract: In order to investigate the failure characteristics and plastic energy dissipation performance
of four-limb concrete-filled steel tube (CFST) lattice column-box girder joints, low-cycle reciprocating
load tests were conducted on three different CFST lattice column-box girder joints. L.oad-displace-
ment hysteresis curves and skeleton curves were obtained from the tests. Based on the tests, finite ele-
ment models of four-limb CFST lattice column-box girder joints were established using ABAQUS,
and the results were compared and validated with the quasi-static test results, showing good agree-
ment. Optimization designs were conducted for the core region of the joints with different configura-

tions, and the influence of factors such as the symmetry of the core region and different configurations

» W FE B HA:2023-07-01;1&E H#J :2023-08-16
EE&THE: HE O RB A4 I (51808213) (il M 4 H #A B2 3L 4 (2019JJ50185) 1 v 8 2L B T B 58 1L 75 & 4F
Tt H (20B214) 4 [ K2 A A Al U1l 2k 1130 350 H (202212649003)% Bl
EEB A R (1984—) 57wl S -, EEAFA S S MPTE MBI . E-mail: huangzhi@hnust.edu.cn

1368



on the energy dissipation capacity were investigated. The results indicated that the joints with a trans-

verse diaphragm in the core region exhibited the best plastic energy dissipation capacity. The greater

the symmetry of the core region, the higher the plastic energy dissipation capacity of the joint. The

configuration of the core region had a minor influence on the stiffness degradation of the joint. Joints

with different core region configurations showed significant residual deformation, demonstrating good

plastic performance. The research findings of the tests provide reference for the seismic performance

analysis of the core region of four-limb CFST lattice column-box girder joints.

Keywords: concrete-filled steel tube lattice column-box girder joint; experimental research; seismic

performance; plastic energy dissipation; optimization design
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Fig.5 Weld cracks in cross diagonal brace
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Fig.6 Weld fracture in box flange
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Fig.7 Transverse fracture of concrete slab
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