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Study on yield mechanism of spherical plate branch joints in
lattice concrete-filled steel tube wind turret

WEN Yang. YU Jiao, MENG Chuncai
(School of Civil Engineering. Inner Mongolia University of Science and
Technology, Baotou 014010, P. R. China)

Abstract: In order to study the yield mechanism of branched spherical plate joints wrapped in lattice
concrete filled steel tubular wind power tower,static load experiment was conducted on 4 full-scale models
of CFST universal joints. Then, software ABAQUS was used for non-linear finite element analysis. By
changing the radius-thickness ratio of the inclusion,thickness of gusset plats,the failure mode of joints and
the equivalent stress of gusset plates and the equivalent stress of joints intersection area were analyzed. The
results indicate that the damage of the universal joint was caused by the failure of the weld failure between
gusset plate and steel ball and buckling of compressive bar. The bearing capacity of the universal joint is
sensitive to the thickness of the gusset plat, but it is weak sensitive to the radius-thickness ratio of the
inclusion. The thicker the nodal plate, the better the dissipation of the equivalent force; when the radius-

thickness ratio of the inclusion is no more than 38.5(y<(38.5), the bearing capacity of joints decreases large
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amplitude with the increase of 7; when the radius-thickness ratio of the inclusion is greater than 38.5, the
bearing capacity of joints decreases small amplitude with the increase of 7. It is suggested that the radius-
thickness ratio of the inclusion is 38.5;when the thickness of the joint plate is no more than 14, the bearing
capacity of joints increase large amplitude with the increase of n, when the thickness of the joint pate is
greater than 14, the bearing capacity of joints increase small with the increase of n.

Keywords: CFST; wind tower; universal joint; inclusion; radius-thickness ratio.
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Fig. 1 Specimen model
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Table 1 Specimen parameter

Ve FAERA/mm IR I
%% BHRE  KE mEERE KE WFRE KE A AR R T /%
JD1 @219 X6 1800 @235X8 400 21.80 X6 700 500X 300X 300X6 29.4
JD2 ©219X6 1800 @235X8 400 21.80 X 6 700 500X 300X 300X8 29.4
JD3 @219X6 1800 @239 X10 400 21.80 X 6 700 500X 300X 300X6 23.9
JD4 ©219X6 1800 @239 X10 400 21.80 X 6 700 500X 300X300X8 23.9

F2 WAEsE
Table 2 Properties of steel

12 JE k58 B £,/ MPa WL B £,/ MPa FPEELE E, - 10°/MPa
J& AT 256 463 1.95
B 324 476 2.25
6 mm 323 479 2.26
7 AR
8 mm 245 474 1.92
8 mm 358 811 2.08
[EE 20N
10 mm 346 723 2.12

1.2 MmEFRFEER M E
1.2.1 mMEFEE

AR50 R FH MO N 2% 7 3 1 2 R R B s T R £ AR b B AR VO o 43 S0 3 A R A [ A T R
JIHIE S G . WRE AT 50 5 R 32 B0 AT 5 52 I AT, I 38 28 JH o 5 9 I 28 il 5 0 s Al I 8% AH 3%
R E E i 2 FiR .
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Fig. 3 Monitoring point arrangement and identification of regions
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Fig. 4 Failure patterns of specimen
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Fig. 5 Equivalent stress distribution curves of the joint plate
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Fig. 6 Equivalentstress distribution curves of the joint intersection area
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Table 3 Ultimate bearing capacity of specimen

[N TR Y {H/ kN BEAULE /KN WER/N
JD1 200 211.20 5.6
JD2 231 239.00 3.5
JD3 187 200.20 7.1

JD4 175 190.23 8.7
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Fig. 7 Contrast about the axial force and the deformation curve of the ventral stem
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Fig. 8 The equivalent stress distribution of concrete in the core
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Table 4 Parameter expansion analysis

TR R RAR )R L W RR R /mm i BRAR 1 /kN
A-1 21.9 7 361.5
A-2 29.6 7 287.5
A-3 33.3 7 274.3
A-4 38.5 7 265.3
A5 56.8 7 208.4
B-1 21.9 10 453.5
B-2 29.6 10 396.7
B-3 33.3 10 358.6
B-4 38.5 10 336
B-5 56.8 10 310.7
C-1 21.9 12 525.6
C-2 29.6 12 485.3
C-3 33.3 12 415.2

C-4 38.5 12 382.3
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