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Experimental Research on New Joints of Concrete-Filled Steel Tube Truss
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Abstract: Comparison experimental research on the ultimate strength of gusset plate joints of
hollow steel tubes (HST) and concrete-filled steel tubes (CFST) were carried out in 12
specimens. The joints of steel tube with and without concrete infilling were compared. The static
test results indicate that the load on gusset plate can be transferred to concrete composite column
members, as long as the strength of welding that connects gusset plate and steel tube is enough.
The bearing capacity and local buckling performances of CFST joints with gusset plate are much
better than those of HST. This type of CFST joint can be used in composite truss systems and be
more convenient than traditional connections.
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Fig. 1 CFST Truss Gusset Plate
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Fig.2 Comparison of Different Gusset Plates
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Fig. 5 Destroy Comparison of HST Joints and CFST Joints
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Tab.1 Parameters of HST and CFST Specimens
i ¥ H/mm 4hE D/mm BEJRZ ¢/mm | AR D« ¢! iR BE 1 3R B/ MPa W RAE S N/kN
JH1-1 310 100 2.0 50.0 - 130.0
JH2-1 370 120 2.0 60.0 - 137.5
JH3-1 460 150 2.0 75.0 - 155.0
JH4-1 310 100 1.2 83.8 - 62.0
JHS5-1 370 120 1.2 100. 0 - 60.0
JH6-1 460 150 1.2 125.0 — 65.7
JC1-1 310 100 2.0 50.0 21.2 270.0
JC2-1 370 120 2.0 60. 0 21.2 303. 4
JC3-1 460 150 2.0 75.0 21.2 431.1
JC4-1 310 100 1.2 83.8 21.2 232.0
JC5-1 370 120 1.2 100. 0 21.2 245.9
JC6-1 460 150 1.2 125.0 21.2 333.8
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Tab.2 Property Parameters of Steel Material
JELEE ¢/mm JE W5 fy/ MPa e BRSEJE fu/MPa AL v k= 0/ % HpE#iE E./MPa
2.0 216.0 342.9 0. 309 25.2 162 050
1.2 253.3 334.2 0.295 25.0 165 700
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Fig. 6 Relation of Load and Deflection of HST Joints
Under Vertical Load

500F
400
Z
24
& 300
&
= 200
2]
100 —=JCl1-1 ——JC2-1 ——JC3-1
——JC4-1 —=—JC5-1 ——JC6-1
0 5 10 15
B i) 47 #/mm

B7 ZRFHEATHRNERELITR
HER-UBXR
Fig. 7 Relation of Load and Deflection of CFST Joints
Under Vertical Load
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Fig. 8 Ratio of Steel Tube Diameter and Thickness
Effect on Stress
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