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Experimental Research and Finite Element
Analysis on Cross Gusset Plate Used in Steel
Tube Towers

DENG Hongzhow , HUANG Yu
(Department of Building Engineering, Tongji University, Shanghai
200092, China)

Abstract: The paper presents a kind of cross gusset plate used in
steel tube towers. The advantages of this gusset plate are
illustrated, the failure mode and design theory of the gusset plate
are analyzed. In order to investigate the performance, failure
pattern and ultimate capacity of the gusset plate, Monotonic axial
loaded tests have been carried out on two large-scale specimens
used in Rongjiang steel tube tower. Nonlinear analysis simulating
the static behavior is conducted by utilizing the general — purpose
finite element (FE) package ANSYS. Both experimental and FE
analytical results show that the gusset plate possesses excellent
mechanical performance and can be used in engineering. Lastly,
according to the results of tests and FE parameters analyses, the
failure mode and design theory of the gusset plate are proposed.,

the formula of ultimate capacity are recommended.
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Fig.1 Gusset plates used in steel tube towers
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Fig.4 Comparison of two types of gusset plates
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Tab.1 Details of specimens

JE4R R /mm 45 RO /mm 45 R fr 2, /kN
@1 400 x 28H(F45) ®299 x 8H -2000
@380 x 8H(Z#5 1) ®140 x 6H 200
6.8 2% 5M27 (12 k%) 8.8 %% 8M12
D410 x SH(Z 4 2) ®140 x 6H _ 100
6.8 g% 5M27 (1248) 8.8 2% 8M12
24x470x 1 896HC fitf) 10X 183 % 603H
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Fig.7 Failure mode of specimen
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Fig.8 Cross gusset plate geometric model
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Fig.9 FE model of gusset plates
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Tab.3 Comparisons of ultimate capacity of U gusset plate
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Fig.11 Comparisons of ultimate capacity of U gusset
plate between FEM and Eurocode 3
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Fig.12 Comparisons of results between

FEM and experiment
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Fig.13 Mises stress contour plot of cross gusset plate
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Tab.4 Comparisons of ultimate capacity of

cross gusset plate
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Fig.14 Details of cross gusset plate
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Fig.15 Ultimate capacity of cross gusset plate between FEM
parameters results and theory results
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