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Abstract :  Steel tubular towers are widely used in ultra-high voltage (UHV) transmission lines in China. Circular section
members are prone to forming stable Von Karman vortex under the influence of gentle breezes, resulting in
vibration of the components and potentially inducing bolt loosening and connection fatigue, which endanger the
structural safety of UHV steel tubular towers. In this paper, the mechanical model of the diagonal member in the
UHYV steel tubular tower is established, and the differential equation of flexural vibration of the diagonal member
is derived. The natural frequency calculation method is provided, and the influence of axial force and connection
stiffness on the transverse flexural vibration frequency of the diagonal member is investigated. The steady-state
amplitude of the diagonal member is calculated using the energy balance method, considering wind input energy
and bolt slip energy dissipation. The effects of wind speed and connection stiffness on the steady-state amplitude
of vibration of SJ3021 UHV steel tubular tower are studied, and the design recommends are put forward to
reduce the impact of breeze-induced vibrations on diagonal members. This study contributes to the prevention
and control of breeze vibrations in diagonal members of UHV steel tubular towers and has great significance for

enhancing the safety and reliability of transmission towers.
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Fig. 1 Example of a transmission tower disaster'*’
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Table 2 Beam vibration frequencies under different

connection conditions

iy’i(ijrﬂlji/ 56 4 /KN %ﬁ#&@bﬁﬁﬁi/(r%d-s’l) -
m-s ) Wb E L kR kR
0.0 0.00 140.87 93.15 62.23
2.5 20.83 140.82 93.11 62.11
5.0 41.66 140.79 93.07 61.99
7.5 62.48 140.74 93.04 61.87
10.0 83.31 140.70 93.02 61.73
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Table 3 Steady-state amplitudes of diagonal member

under different connection conditions

PR/ . A8 AR HE /mm
(msy ™ Mok B X WamERE W
0.5 14.02 0.39 0.90 2.64
1.0 14.78 0.39 0.88 2.60
2.0 17.79 0.39 0.90 2.64
3.0 22.83 0.45 1.02 3.00
4.0 29.91 0.63 1.44 4.22
5.0 39.07 0.82 1.87 5.48
6.0 50.32 1.06 2.42 7.12
7.0 63.73 1.36 3.10 9.18
8.0 79.34 1.71 3.90 11.79
9.0 97.21 2.11 4.83 15.26
10.0 117.42 2.57 5.92 20.65
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Table 4 Model parameters of diagonal members
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Fig.8 Amplitudes of diagonal member under

different wind velocities
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