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tower based on high-frequency force-balance technique
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Abstract :

Wind-induced responses of a 500kV single-circuit transmission tower were computed based on wind

forces acting on the tower obtained from wind tunnel tests using high-frequency force-balance technique and the modal

superposition method. The results showed that the dynamic response displacements, accelerations and base bending

moments (BBM) are all large in both along and across wind directions, and furthermore, the across wind dynamic

responses are generally larger than the along wind responses; the first mode has dominant contributions to the total

response in both the two wind directions; in addition, the displacement gust response factor and the BBM response factor

have similar trends; the maximum displacement gust response factor in along wind direction of key nodes is no more than

1.8, and the maximum moment gust response factor is about 1.5.

Key words: transmission tower; wind tunnel test; modal superposition method; wind-induced response; gust

response factor
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Fig. 1 Transmission Tower Key Node Number
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Fig. 2 Natural frequencies of transmission tower

2.3 ®EUTESH

T4 L 25 4 ST 78 M R 1 2500 D s AR 28
B C 2 QAR AT - B 1 1T 20m (5 B 4D 35m/s s B4
PRI LE - 0. 02; DS R B EL H 140 B s @5 235 [l
[0,8]Hz,

3 REMmRTEER KSR

M) Rz i I 1 32 4
3 Jiv 7R AP P Ay FL B 1 e S 2R LK ) S
TR, LR 2 A 5K 7 R L R B2k sk
JIEEAH G 2 A A 8 0 2 2 1 Tk S SCHEY AR
RV FL 3 e X S SR R AR AR SR AL T LR
£, H 1301 5 1321,920 5 1020 285 #4 XK, X B %
W 9201301 A1 1311 O FZMFFEX G RUa) S 454
bRz LK 4,

FES(a) g 179 4920 1301 A1 1311X.Y [a)~ -4
37 R W ST Ik 3157 3% Wi 1o AR D7 25 (L il IR 1) 722 Ak il 2%
(& 4 D A R Y RUTE SE L) o XY () P2 A2 AZ Bl A

3.1

3 LR
Fig. 3 Key nodes of lines

[ #R L ST KR I N Hop Y [P R i R 7E 20°
JRGTED BRI AL B3 K, X 1) SF 247 05 % die KAHL H BEAE 70° B
o WAL 13011301 7 FREHHAL , AR, H X
Y [ RO RR Bl XU A2 BN R, 1Y 1920 (7 T
FEARATOURE, XY [o] - 22 (37 76 W] 8 KA 4H 30 A 5 o
P ARSI LA T 55, 2% s (588 W) IO 1) 349 7 AR (L
B A AR A A MU PR 22 , AR S el N

A RN JEE W) L B X1 A2 A (B S (b)) iR ) 5
WK BIAL A i 17 Bl XL 1) A2 A B AR — B, X g Jon ok R
PPN, Y T A 10° K g AR R K, AR A AN B
Il ]N o

X H A IO i IR 1] 722 A w] AR B, A7 T 3 TR g
(149920 s JEE ALK Sl A7 4% AR 2R T HHAR 5 5 1301 Al
1311, & 1301 A0 1311 g BEAHIA] , 70 i 7 TS AH A 2%
FIFCAL , I X ) R SRS 5 B R AR ) 5, (5 Y
li] 1301 s MR AN A R 1311 i, XF LLIAT 6 () 7R
R S AT T AT, PSS A9 BT 1301 A0 Y faa) i
RF 1311 iy E2E A

B4 USR]
Fig.4 Wind angle

I — vy 4590 2 :'_I Z - P -
o ® o m T R e K e 3 Lo N o
g A TR ELS R .
RE0L =, : S P = 0.8 N e
2 sk B ] : oy .
Ex o S .- 1 0" ~e—e—0—u_ — i Bt 06
el o = LNy e %
s "0—g@| W
= /'/‘ ' . B —o_ W "E04
BE A R | —9) B
%@ of ™ ] > 0.5 = 0.2
A :LE‘_ . ~_'“.1 1 £ '\
i L 0 q
= 0 20 4Q 60 80 0 0 20 49 60 80 0 20 49 60 80
M) KU/ ) M)
4 35— 2.0
12 R — X LN Bl i —n-Xii
= g 3- N L 3 vwwjlnuu. | 3.0 — .\l\-\ oot @Z 16 o o
j% L Zle-®® e, m p 2.5 .\o\ E= -~
=5 S § . ] [
= & L Y | 2.0t '\ ié e_é 12— N
iég sl de—g o R 1.5t LN RE '\l\._.
i e h—A—a_ :\ sz 08 h
FR R | 1.0f Aa, N—g o
§5 - ‘ ~a - = <o
ﬁ-’-\ .\*A---A 0.5 \A\A Al mg—g 04
0 0 20 40 60 80 0 0 20 40 60 80 0 20 40 60 80
G R ) i/ )

(a) SREETT IR R

(b) SRS RN EEN

(c) FLFEZ4E

PSR Mg 7 1 I 25 L o L) A2 Al 2

Fig 5 The variations of displacements and base moments with wind angles
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Fig. 7 The variation of gust response factor with wind angles
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