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Wind vibration response analysis and wind vibration coefficient

determination of double-nominal transmission tower

LIU Junging' ,LU Nan' ,DUAN Huishun® ,L1U Shengkui® ,ZHANG Lingling®
(1. School of Science, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China;
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3. Department of Civil Engineering,Xi'an Jiaotong University, Xi'an 710049, China;)

Abstract: The 330 kV double-call high multi-span tower satisfies not only the crossing of low-voltage grade lines or
high-speed and railway lines, but also the crossing of high-voltage grade lines. At present, there is no research on
this type of tower, so this paper mainly establishes ANSYS finite element analysis model of double-hull multi-span
tower, carries out a modal analysis and obtains the first several order array of this type of tower. Results show that
this type of tower is prone to transverse vibration and torsion around its height direction. According to random
vibration theory, Davenport wind speed spectrum is selected as fluctuating wind power Auto-spectrum, and AR
method is used to simulate pulsating wind by software MATLAB. Results show that the power spectral density
curve of simulated wind speed is in agreement with the target wind speed power spectral density. The non-linear
dynamic time-history analysis of the tower is carried out to simulate the downwind gale conditions, and a variety of
results are compared to propose the modification of the tower shape. The wind vibration coefficients of the double-
hung multi-crossbar portal tower are calculated. Compared with the results of the code, it provides a useful

reference for the design of the iron tower.
Key words: double-nominal height multi-crossarm transmission tower; AR method; fluctuating wind; wind-induced

response; wind-induced vibration coefficient.
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Fig. 1 Structural model of the double-height gate steel tower
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Tab. 1 The natural frequency and natural vibration period

of orders of the tower

RSB [ A 4 / He HIR /s
1 1. 581 0. 632
2 2.139 0. 467
3 2. 344 0. 426
4 2.958 0.338
5 2.958 0.338
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Fig. 2 Diagram of the first five vibration modes of the tower
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Tab.2 Windshield area and shape factor table of tower body

B 28 29 30 31 32 33
EET
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AR /m?
7Y
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RE
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X
, 3.000 7.977 7.191 6.003 6.091 11.41
A /m”
il
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Tab.3 Windshield area and shape factor table of

each tower section of cross arm

BBy 1 4 7 8 10
PYRE AL /m? 0.646  6.750  4.400  3.520  3.000
RRIZRE  2.455  2.383  2.254  2.357  2.477
BB 12 16 19 21 27
PR /m?  0.833  1.000  2.988  1.500 2.200
ERRIZHE  2.055  2.069 2.210 2.165 2.443
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Tab. 4 Displacement response of each tower section

of tower body

7324 28 29 30 31 33

R /mt 39.4 34. 65 30 28. 38 24.63
PBfE/m 0.047 4 0.040 1 0.028 3 0.0229 0.016 8
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BB 35 37 39 42 35

EE/m* 19.9 15.3 11. 74 4.5 19.9
HE/m 0.0105 0.0051 0.0022 0.0004 0.0105

#)F57%#%/m 0.003 0 0.001 4 0.0006 0.0001 0.0030
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Tab. 5 Displacement response of tower section of cross arm
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Fig. 6 Diagram of mean displacement of tower body

varying with height
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Tab. 6 Displacement response and wind vibration coefficient of each tower section of tower body
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29 34. 65 1285. 17 11 118.70 0.011 6 1.252 6
30 30 540. 01 3 420. 32 0.008 5 1.252 4
32 26.5 322.69 1 838.45 0. 006 0 1.190 9
1.137 6
35 19.9 806. 40 2 901. 94 0.003 0 1.156 9
37 15.3 562. 60 3 010.29 0.001 4 1.049 2
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