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Axial Tensile Test and Finite Element Analysis on High-neck Flanges

XUE Wei-chen', FU Kai', ZHANG Ke-bao®*, FU Peng-cheng®
(1. Department of Building Engineering, Tongji University, Shanghai 200092, China;
2. East China Electric Power Design Institute, Shanghai 200063, China)

Abstract: The high-neck flanges used in steel tube structures which were from Liantang to Sijing
500 kV transmission line in the power transmission towers were taken as the test objects. The
static load test and finite element parametric analysis of 12 full-scale models of high-neck flange
which included 4 different sizes were carried out. Based on the test and finite element parametric
analysis results, the corresponding construction proposals were put forward. The result shows
that the ultimate carrying capacity of the high-neck flange is above 1. 6 times of the design load
and has an adequate safety reserve. The thickness of flange plate and the height of flange neck
carry greater impact on the flange bearing capacity, the overall stiffness is increased by increasing
the thickness of flange plate and the height of flange neck, which will reduce the stress of flange
neck and flange plate. The high-neck flange during the test process has a higher carrying capacity
and clear signs before damaging. The high-neck flange has high safety reserve, and can be widely
applied in engineering.
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Fig. 1 Configurations of High-neck Flange
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Tab.1 Parameters of Specimens
— TR ] W T A % ZRIME AR E | i/ 222 RoF /mm
O | R /mm | R /mm | % /mm | /mm | Rkt D'/mm L/mm kN a« | b | ¢ | d
A 440 10 440 10 3 628 2270 4 200 70 70 | 170 | 170
B 380 10 380 10 3 580 2 310 3 200 60 60 150 150
C 245 8 245 8 3 380 2 350 1760 50 50 130 130
D 245 8 320 8 3 442 2 350 1760 50 45 140 110
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Tab.2 Mechanical Properties of Materials

P HMERLEL/| SR | A PRSR | E AR P
10° MPa | i /MPa | Jif /MPa | %/ %
10 mm JEIRE WA 2.09 528 620 | 19 |A.B kM
8 mm RIS 2.11 501 580 | 25 |C.D it
%AW 2.01 350 532 | 21 ABGD
Kk M
8.8 4% M20 4% | 2.03 782 901 | 18 |C.D ik
8.8 %% M30 #8# | 1.96 866 | 1019 | 16 | Bikf
10.9 2% M30 #84| 2.09 993 | 1082 | 15 | A ikH
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Fig.3 Loading Equipments for Test
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Fig. 5 Failure Modes of Specimens in Series A
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Fig. 6 Failure Modes of Specimens in Series D
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Fig.7 Load-stress Curves of Flange Neck
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Fig. 8 Mises Stress Curves of Flange Plate
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Fig. 9 Load-stress Curves of Bolt
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Fig. 10 Finite Element Models and Grid Divisions
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Tab.3 Comparisons of Stresses Between Test Results and

Finite Element Calculation Results

~——

(oA

s A B
G [Im v s s i | I [t

Ti/MPa | 351.2 189.5 | 134.5 279.4 169.7 | 117.6

T,/MPa | 311.1 207.8 | 119.7 275.3 197.1 | 103.7

T, « T3! 1.13 0.91 1.12 1.01 0. 86 1.13
B c D
| s g | P |
@245 | P320
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Fig. 11 Geometric Parameters of High-neck Flange
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Fig. 12 Influences of Parameters of Specimens in Series B on Mechanical Properties of Flange
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Fig. 13  Influences of Parameters of Specimens in Series C on Mechanical Properties of Flange
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