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Abstract: The construction of irregular steel pipe tree shaped column nodes is complex, and the use of cover
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plates to connect the trunk and branches can greatly reduce the difficulty of construction. Understanding the
influence of cover plate stiffeners on the mechanical properties of such nodes is of great significance for guiding
the design of similar projects. This article takes the construction of special-shaped steel pipe tree column at
Chongqing East Station as an example, and conducts scaled tests on two nodes with or without stiffeners to
study the influence of stiffeners on key indicators such as force transmission mechanism, stress distribution and
level, node failure mode, and node bearing capacity in the node area of the special-shaped steel pipe tree
column. The research results indicate that the introduction of stiffeners significantly enhances the stiffness of the
joint area, markedly reducing vertical branch displacement and cover plate deflection under identical loading
conditions while improving stress distribution uniformity and lowering peak stresses. In contrast to non-stiffened
joints that exhibit complex failure modes involving cover plate deflection, branch root buckling, and trunk
bulging, stiffened joints demonstrate a simpler failure mechanism primarily characterized by local instability at
branch roots. The stiffeners optimize load transfer paths, creating more gradual stress distributions in both cover
plates and joint trunks while mitigating localized stress concentrations - though branch root stresses increase
slightly, they remain within elastic limits. Furthermore, stiffeners substantially reduce local buckling in cover
plates and joint trunks, boosting ultimate bearing capacity by 27% from 462 kN to 589 kN, thereby significantly
improving joint safety and reliability.

Keywords: irregular shaped steel pipe tree; transition node of cover plate; stiffener; stress performance;

experimental study
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East Station

mm X 500 mm X 35 mm, 14~ [& & , # 1 K ¢750
mm X 35 mm , WA AR A S TmAGERE . TR A

(a) 5 s EHLIA

2l

2200
1515

o
o

2200
2-2 33
(o) WA XK mEhiE  (d) 35 85 X e i
e LA RE 2. WA, 3 S Al .

2 BERFHEMEETRE
Fig.2 Tree like column node diagram of Chongqing East

Station
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Fig.3 Diagram of scaled specimens with stiffeners
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Fig.4 Photos of scaled down test components
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Fig.8 Failure phenomenon of tree shaped column nodes without stiffeners
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Fig.9 Load-displacement curves without stiffeners
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Fig.18 Load-strain curves of circular tube with stiffeners
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Fig.19 Load-strain curves of left square tube with

stiffeners
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