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Design and Analysis of Three-branch Composite Joint
for a Steel Roof
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Abstract: Based on the design example of a three branch steel node in a certain steel roof structure, a

type of composite pipe steel node scheme is introduced. This node scheme can be processed through

conventional welding technology without the need for specialized mold casting, with a shorter processing

cycle and better economy. Based on different strengthening measures, five composite pipe steel joint

schemes are proposed. This paper uses finite element software to compare and analyze five proposed

composite pipe steel joint schemes. The research results indicate that the combination pipe steel joint

scheme A3 can better meet the design requirements.
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Fig.1 Stadium stands and steel roof
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Fig.2 Structural part of the steel roof
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Fig.3 Effect of composite steel pipe joint
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Fig. 4 Processing of Y-shaped steel plates and

decorative steel plates
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Fig.5 The scheme of composite pipe
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Fig. 6 Processing for built-in longitudinal and

transverse stiffeners in scheme A3
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Fig.7 Finite element analysis results of scheme A1l
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Fig.8 Stress cloud map of the most unfavorable

section in scheme A1 (unit;MPa)
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Fig.9 Stress cloud map of the most unfavorable

section (unit:MPa)
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Fig. 10 Stress cloud map of the most unfavorable

section in scheme A4 (unit:MPa)
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Fig. 11 Stress cloud map of the most unfavorable

section in scheme A5 (unit:MPa)
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Fig. 12 Cloud map of compressive damage to

core concrete in scheme A4
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Fig. 13 Cloud map of compressive damage to

core concrete in scheme A5
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Fig. 14 Finite element analysis results of scheme A3
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5 2,%.’13,% cast-steel joint with three branches in tree-like structure [ J].
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