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Experimental Studies of Joints Strength Performance
with T-shape Concrete Filled Steel Tubular Columns
and I-shape Steel Beams

WU Yiran ,SHI Yongjiu , MENG Lingye

(Department of Civil Engineering,Key Lab of Civil Engineering Safety and Durability of China Education Minis-
try,, Tsinghua University , Beijing, China, 100084 )

Abstract ; To investigate the strength performance of joints with T-shape concrete filled steel tubu-
lar columns and I-shape steel beam, three joints,one of which is all-welded joint and the other two
are joints with welded flanges and bolted webs, were tested under cycling loads. The deformation
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behavior, degradation of carrying capacity and ability of energy dissipation were also analyzed.
What's more, finite element models were established and the vertical load-deformation curve as
well as the maximum loads acquired from finite element analysis were compared with test results.
The joint with welded flanges and bolted webs as well as enough plug welding has the plumpest
hysteretic curve and maximum energy dissipation coefficient. Besides, results of finite element a-
nalysis show good agreement with experimental results. Test and finite element analysis results
show that joints with T-shape concrete filled steel tubular columns and I-shape steel beam have
good hysteretic property and energy dissipation ability. The quality of welding between beams and
sleeves and plug welding between sleeves and columns have great impact on the strength perform-
ance of joints, as well as deformation ability and energy dissipation ability. The number of plug
welding influences strength performance, while the quality of welding influences energy dissipation
ability. Also,these finite element models can be used in parameters analysis.

Key words : T-shape concrete filled steel tubular columns;I-shape steel beams; strength perform-

ance ; hysteric curves;skeleton curves
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Table 1 Experimental phenomena of each specimen under different levels of load
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Fig.7 The beam - end plastic deformation of each specimen
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