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Abstract : In order to study the out-of-plane flexural behavior performance of typical joints of C-type gusset plate connection
of UHV transmission steel pipe tower, 10 full-scale K-type joints were tested in this paper. The effects of gusset
plate thickness, joint plate thickness and bolt number on the out-of-plane flexural behavior performance of joints
were studied. On this basis, the finite element model of the joint was established and the parametric analysis was
carried out. The effects of the thickness of the gusset plate and the joint plate, the number and the diameter of
bolts, the diameter-thickness ratio of the main pipe, the diameter-thickness ratio of the inclined pipe and the steel

strength on the out-of-plane flexural behavior of the joint were investigated. The formula for calculating the out-
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of-plane flexural behavior of such joints was proposed. The results show that: In all test conditions, the

maximum increase in the initial rotational stiffness of the joints caused by the thickness of the gusset plate and the

joint plate is 40.28% , and the maximum increase in the initial rotational stiffness of the joints caused by the

number of bolts is 34.30%. The influence of steel strength on the initial rotational stiffness of the joint increases

linearly first and then tends to be gentle. The diameter-thickness ratio of the main pipe has little effect on the

initial rotational stiffness of the joint, while the diameter-thickness ratio of the inclined pipe and the width-

thickness ratio of the joint plate have a significant effect on the out-of-plane flexural behavior of the joint. Based

on the experimental and finite element simulation results, the calculation formula of out-of-plane flexural

behavior of joints has good applicability, which can provide reference for practical engineering.
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Table 1 Specimen specification
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M1-1
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M2-1
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M2-2
M3-1

M3 D480 X 10 P159X5 6.8 6M20
M3-2
M4-1

M4 D480 X 10 D159X5 8.10 IM 20
M4-2
M5-1

M5 480X 10 B1I59X5 8.10 3M20
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Table 2 Mechanical properties of steel
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Fig. 5 Bending moment-displacement curves of specimen group M1, M2, M3
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Table 3 Comparison of stiffness between test and

finite element simulation
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Fig. 11 Comparison of benging moment-rotation curves between test and finite element simulation
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Table 5 Comparison of stiffness values between test

and recommended

AP KPR R/ AR AR/ KR 3 R AR/
%5 (kNemerad ') (kNemerad ') s #UR) EAL/ %
M1 255 213.35 119.52
M2 357 312.58 114.21
M3 230 163.71 140.49
M4 260.5 234.84 110.93
M5 189.5 181.07 104.66
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