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Analysis of Mechanical Properties of UHV Cup Tower Under Different Assembly States

WANG Shuang™?, LIU Ling*?, TANG Bo'?, MA Tianyuan*?, HAN Qiyun®, WU Mingchun®
(1. School of Electrical Engineering and New Energy, China Three Gorges University, Hubei Yichang 443002, China; 2.
Hubei Provincial Engineering Technology Research Center for Power Transmission Line, China Three Gorges University,

Hubei Yichang 443002, China; 3. Anhui Electric Power Transmission & Transformation Co., Ltd., Hefei 230036, China)
Abstract: Because of its large tower head size and special crank arm structure, the assembly construction of UHV
large span cup tower is more difficult and more demanding than that of general tower. In order to ensure the safe and
efficient development of such tower assembly projects, this paper takes a 1 000 kV single-circuit large-span
cup-shaped steel pipe tower as the research object, establishes a modular tower finite element model, and performs
modal analysis on the tower structure when it is assembled to different states to obtain its inherent mechanical
properties. Considering the influence of height on wind speed, the wind load of the tower is accurately calculated, and
the mechanical properties of the tower structure under different assembly states under the combined action of wind
load and gravity load are studied. The results show that the first six vibration modes of the whole tower are mainly
characterized by bending and torsion of the tower head and tower body. With the increase of the height of the tower,
the natural frequency of the structure decreases gradually, and the maximum displacement and stress show an
increasing trend. When the tower is set up to the K-joint of the tower head, the maximum displacement and stress of
the structure increase sharply, and the maximum stress is 189.6 MPa, which appears at the K-joint of the tower head

(the connection position of the upper and lower crank members). This working condition should be highly valued in
the construction process. The assembled tower can resist the action of 12-level wind load (34.8 m/s) . The weak parts
of the tower are the joints of the first and second main members of the tower body and the joints of the upper and
lower crank arm members of the tower head. It is necessary to focus on monitoring in the tower assembly and later
operation and maintenance work to ensure the safety and stability of the whole tower.

Key words: UHV cup tower; erection construction; modular modeling; wind loads; mechanical characteristics
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Fig. 2 Wire frame model of cup-shaped steel pipe tower
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Fig. 4 The 1~3 order vibration mode diagram of the cup tower
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Fig. 10 The displacement distribution of the tower under

12-level wind load
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Fig. 11 Von Mises stress distribution of the tower under

12-level wind load

Hifir: MPa #ifir: MPa H4i: MPa
] ey ; FRE Sy FR A
; 1053 : 767

-95.4 R 708 | 1219
2t bl .
o = P 1519

-1205 -89.3 )
(@ 0° (¢) 45° "™

TER)

Jidi) ) 90-0

B 12 12 ZRGRIEM TSR R 200

Fig. 12 The tensile and compressive stress distribution of the
tower under 12-level wind load
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