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Multi-degree-freedom model of a lattice transmission tower
ZHANG Qing-hua' > GU Ming' HUANG Peng'
(1. State Key Laboratory for Disaster Reduction in Civil Engineering Tongji University Shanghai 200092 China;
2. North China Institute of Water Conservancy and Hydroelectric Power Zhengzhou 450011  China)

Abstract. Based on a multi-degreefreedom model simplified models of two typical 500kV transmission towers were
established. The wind-induced responses of the two simplifed models were computed according to wind tunnel tests and
compared with the results of a finite element model. Moreover the calculation error and applicability of the two matels
were analyzed. The results showed that the two simplified models are not applicable to calculating the responses of local
truss members but have higher accuracy for the responses reflecting the characteristics of the whole structure.
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Fig. 1 Multi-degree4reedom model of typical transmission towers

1 {U;} {U}
Tab.1 The model parameters of transmission towers { Uij} - Tij {U} (3)
/m kg I,/(kg*m™?) Tij
1 52.906 1142.2 1.27E +05 10 -y,
2 48.805 5010.2 3.17E +05 ry = [0 - ] (4)
3 44.755 1754.1 9.35E +04 v
4 36.285 4252.0 6.66E +04 (1) ~(4)
5 29.124 2421.9 1. 86F +04 [“1 = — ¥ (5)
6 23.389 1548.6 1.96E +04 vy = v + 2,0,
7 18. 880 1603.9 2.72E +04
8 12.691 3004.2 7.23E +04 (5) .
9 5.863 5265.2 1. 64E +05
1 56.151 1855.8 0.43E +05
2 53.505 299.9 669.6 L3 ’
3 50.821 4118.3 0.90E +05
4 45.591 2267.5 0.12E +05
5 39.051 6090.7 0.22E +06 2
6 33.984 2960.3 0.32F +05 (foofy XY
7 28.026 8 368.2 0.25E +06 A )
8 25.045 3655.5 0.58E +05
9 20. 844 4719.5 0.12E +06 6.708% . 2
10 15.734 3803.0 0. 15E +06 X.Y
11 10. 686 5404.9 0.25E +06 .
12 5.174 10740.0 0.74E +06
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Fig.2 The mode shape of simple models 1)
2 (Hz) : ( — ) /
Tab.2 The comparison of natural frequencies
/% Y( X) 0° ~
£ 1.263 70 1.28192 1. 442 40°( 50° ~90°)
Sy 1.34129 1.34191 0. 046
f. 1.711 72 1. 826 55 6. 708
f 1.767 07 1.794 21 -1.536 31 ’
/ 1. 842 98 1. 83470 0. 449 ) 3
f. 4.072 26 4.191 09 -2.918
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Fig. 6 The calculating error of root mean
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Fig. 5 The calculating error of root mean square value of displacements of key joints
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