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Abstract: The steel frame beam column joint with concrete floor slab has poor ductility, and the weld of the lower
flange of the beam is prone to brittle failure. In view of the above shortcomings, this paper proposes a novel
connection form of uniaxial symmetric composite joint with narrow upper flange and wide lower flange of the beam,
which only weakens the lower flange of the beam. The finite element software ABAQUS was used to analyze the
hysteretic performance of the proposed connection. Results show that the weakening form of beam flange and the
size of upper and lower flanges have a great impact on the hysteretic performance. The reasonable form of
composite joints can effectively alleviate the upward movement of the neutral axis of the composite beam section,
realize the outward movement of the plastic hinge on the beam, and improve the ductility of the composite joints.
With the decrease of the width ratio of the upper and lower flanges of the beam, the neutral axis of the composite
beam section moves down gradually, and the bearing capacity and ductility of the composite connection can be

improved. It is suggested that the width ratio of upper and lower flanges be 0.6 ~ 0. 9.
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Fig. 1 Schematic diagram of novel composite joint
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Fig. 3 Mesh generation of connection region
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Fig. 4 Failure modes comparison of test and FEM
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Fig. 5 Comparison of hysteresis curves
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Fig. 6 Comparison of skeleton curves
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Tab. 1 Parameter value of WF series models
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Tab. 2 Parameter value of WT series models
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Fig. 8 Skeleton curves of WF series models
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Tab.3 Bearing performance and ductility indexes of WF nodes

%% A/mm A, /mm P,/kN P,./kN P,/kN

WF-1 33.27 120.28 183.97 223.79 190.22 3.61
WEF-2  33.89 144.53 173.35 208.95 177.61 4.26
WF-3 32.58 142.57 171.51 211.78 180.01 4.38
WF-4 33.46 152.16 192.07 233.12 198.15 4.55
WEF-5 32.58 152.37 180.62 220.98 187.83 4.68
WEF-6 34.74 160.99 192.25 229.01 194.66 4.63
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Fig. 9 Bending normal stress distribution of beam web
of WF Series Models
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Tab. 4 Bearing performance and ductility indexes

of WT series joints

9w5 A,/mm A,/mm P,/kN P,./kN P,/kN  ,

WT-1 32.58 142.57 171.51 211.78 180.01 4.38
WT-2 32.36 143.36 172.80 213.38 181.38 4.44
WT-3 32.50 145.63 177.44 217.62 184.98 4.48
WT-4 32.58 152.37 180.62 220.98 187.83 4.68
WT-5 32.57 154.63 182.49 222.86 189.43 4.75
WT-6 32.55 156.86 184.20 224.90 191.16 4.81
WT-7 34.34 177.08 183.37 221.98 188.68 5.16
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