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Ultimate Strength of Gusset Plate-Tube Joints
Considering Shear Force on the Tube Wall
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Abstract - In the design of the present electric transmission steel tube tower, the joint is designed in the form of a gusset plate-
steel tube connection, and a design strength formula is provided with respect to the axial force applied to the steel pipe and the
moment transmitted from the gusset plate. However, in the actual behavior, the shear force as well as the axial force and the
moment are applied, so the current design strength formula does not reflect this. Especially, when the eccentric joint is applied
to the joint, only the shear force and the axial force are applied to the tube wall of the joint. In this study, the influence of three
parameters of axial force, shear force, and moment on the ultimate strength of the joints were obtained through finite element
analysis of the joints. From the ultimate strength of the joints obtained from the analysis results, the interaction formula of axial
force-moment, axial force-shear force, and shear force-moment is derived and finally the yield strength of the joint considering

the shear force and moment is provided.
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Fig. 1. Shape of connection
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Table 1. Classification of specimens

Specimen name” . - ! L
(mm) (mm) (mm) (mm)

120g76.6/1.5 120 76.6 1.5 400
140g76.6/1.5 140 76.6 1.5 400
160g76.6/1.5 160 76.6 1.5 400
180g76.6/1.5 180 76.6 1.5 400
200g76.6/1.5 200 76.6 1.5 400
200g71.5/1.5 200 71.5 1.5 380
200g81.5/1.5 200 81.5 1.5 420
200g91.5/1.5 200 915 1.5 480
200g101.5/1.5 200 101.5 1.5 540
200g76.6/1.2 200 76.6 1.2 400
200g76.6/1.6 200 76.6 1.6 400
200g76.6/2 200 76.6 2 400
200g76.6/3 200 76.6 3 400
200g76.6/4 200 76.6 4 400
200g76.6/5 200 76.6 5 380
200g76.6/6 200 76.6 6 380
400g250/10 400 250 10 1,200
400g252/12 400 252 12 1,200
400g254/14 400 254 14 1,200
840g600/10 840 600 10 2,400
840g602/12 840 602 12 2,400
840g605/15 840 605 15 2,400
960g600/10 960 600 10 2,400
960g602/12 960 602 12 2,400
960g605/15 960 605 15 2,400
1080g1000/15 1,080 1,000 15 4,320
1080g1005/20 1,080 1,005 20 4,320
1080g1010/25 1,080 1,010 25 4,320

"120g76.6/1.5 = length of gusset plate (“120g”) + diameter of tube (*76.6”)
+ thickness of tube (“1.5”)

“"Reinforcement ratio 1/6, 1/4, 1/3, 1/2 is applied for each specimen.
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Fig. 3. Load on gusset plate connection
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