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Analysis of Bending Performance of Multi-
planar Steel Tubular Connection with Annular
Ribbed Plate for Transmission Towers

YANG Ziye, DENG Hongzhou,
(College of Civil Engineering, Tongji University, Shanghai 200092,
China)

Abstract: A static experiment test and finite element
numerical simulation method were carried out to investigate
the failure modes and bending performance of multi-planar
steel tubular connection with annular ribbed plate. Local axial
buckling and transverse plastic deformation failures on such
The local
buckling depended on the stress on the chord and the plastic

connections were observed from these studies.

deformation was related to the annular ribbed plate-to-chord
model comprised by the annular ribbed plate and a section of
chord. For the two failure modes, plastic theory, finite
element parametric study and regression analysis were used to
develop the proposed formulas of ultimate bending moments
for such connections. The proposed formulas were compared
with that from experimentations and the results show that the
formulas have practical significance and could provide
references for the design of similar connections.
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Tab.1 Material test results
or! 2 S ik R {H
BE/MPa E/GPa N f,/MPa fu/MPa fy/fu
Q345-6p 345 207.00 0.260 479.69 531.36 0.90
Q345-6¢ 345 206.91 0.264 466.72 519.56 0. 89
Q420-22p 420 216.70 0.273 503.53 632.90 0.80
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Fig.6 Load-strain response curves
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Tab.3 Geometric parameters for parametric analysis
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3 273 6. 00 45,50 0. 220 0. 0293
4 299 5. 46 54.79 0. 183 0. 0366
5 325 5.01 64. 92 0. 256 0. 0220
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Fig.15 The influence of annular ribbed plate thickness-

to-chord diameter 71 on the partial design
strength function Q.
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Tab.4 Results comparison of ultimate bearing capacity
of multi-planar steel tubular connection

R F./ Fa/ Fy/ F,/ Fa/ Fp/ Fi/ Fp/
kN kN kN kN F. F. F. Fy

C90-1 285 317 209 258 1.112 0.905 0.733 1.234
C90-2 298 317 209 258 1.064 0.866 0.701 1.234
C180-1 278 298 139 261 1.072 0.939 0.500 1.563
C180-2 293 298 139 261 1.017 0.891 0.474 1.563
W RP R SRR F R 5 St S ke Fo v a il
REBIT Fa A RITH BRI R BT Fy J9k JSTA Mt
BRFIRRE S CO0 TWRRBHEHTHHT ALK ERELF A
WEAR SR ARITEAR B WRE .
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I FIR<F.
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£, 2 n>—0. 4 B, JSTA WAL K, i FA
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