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Tensile behavior of PBL stiffened concrete-filled rectangular steel

tubular unequal T-connections

CHENG Gao, LIU Yong-jian, TIAN Zhi-juan, QIU Jie-lin, XIONG Zhi-hua
(School of Highway, Chang’an University, Xi'an 710064, Shaanxi, China)

Abstract; PBL stiffener had the dual advantages of stiffening rib and shear connector. T type joint
using PBL stiffened rectangular concrete-filled steel tube was a new type of composite structure.
It had important significance to research its failure modes and bearing capacity. Based on
concrete-filled T-connections tensile test results, it designed PBL stiffened concrete-filled unequal
width T-joint which chord slenderness ratio was 27 and branch-to-chord width ratio was 0. 4. In
contrast, it included the empty T-joint and concrete-filled T-joint. According to nonlinear finite
element numerical simulation, it analyzed failure mode, bearing capacity, tensile rigidity and
stress distribution of unequal width T-joint influenced by PBL stiffener. The results show that
PBL stiffener could sharply improve tensile and fatigue performance and greatly improve tensile
stiffness and bearing capacity of unequal width T-joint. 3 tabs, 14 figs, 15 refs.
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Fig. 1 Specimen structure
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Tab.1 Parameters of specimen
il PG TR by/mm | ho/mm | to/mm | by/mm | hy/mm | t;/mm | d(d)/mm | [,/mm B(b1/by) v(bo/to)
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Fig. 2 Tensile loading modes of joint
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Fig. 3 Finite element model and meshing
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Fig. 6 Tensile failure mode of T type joints with unequal width
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Fig. 7 Composition of branch tube axial displacement
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Fig.8 Load-displacement curve
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Tab.3 Bearing capacity and tensile stiffness

e T1 T1C T1PBL T2PBL
Nu/Nur, 1.0 1.6 2.4 0.5
N./Nar, 1.0 1.2 5.9 2.4

K/Kr, 1.0 1.9 23.2 17.5
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joints with unequal width
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Fig. 11  Stress distribution of branch tube
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