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Table 1  Physical and mechanical parameters of the iced conductor

EA /N GI/(N-m?/rad) w/ (kg/m) J/(kg-m)
3.16x107 1 056 1.732 2.68x107*
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Fig.2  In-plane vibration modes of lines with span length of 300 m( natural frequency f/Hz)
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Fig.3 Galloping traces at mid-points of the line spans with length of 300 m (wind speed: 10 m/s)
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Fig.4  Frequency spectra of vertical displacements at typical points in

the single-span line with a span length of 300 m( wind speed: 10 m/s)
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Fig.5 Frequency spectra of vertical displacements at typical points in

the 3-span line with span length of 300 m( wind speed: 10 m/s)
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Fig.6  Frequency spectra of vertical displacements at typical points in

the 5-span line with span length of 300 m( wind speed: 10 m/s)
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Fig.7 Frequency spectra of vertical displacements at typical points in
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the 3-span line with span length of 300 m( wind speed: 12 m/s)
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Table 2 Galloping modes of lines with different span numbers & lengths at different wind speeds

*r2

span length wind speed number of half-waves within each span
S/m v/(m/s) single span 3 continuous spans 5 continuous spans
10 1 1-1-1 1-1-1-1-1
200 12 1 2(1)-1-2(1) 1-1-1-1-1
18 1 2(1)-1-2(1) 1(2)-1-1-1-1(2)
10 3(1) 1-2(1)-1 1-1-1-1-1
300 12 1(3) 4(1)-4(1)-4(1) 4(3,2,1)-1(4)-1(4)-1(4)-4(3,2,1)
18 1(2) 1(3)-1-1(3) 1(2)-1-1-1-1(2)

XFTAREE 200 m AIRSZ AL B% , 76 3 FlUKGET AR SRS RE IR BIRR IR, AU BLER )
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A A Bl B X A R SRR
SRR SRS B i i R B,
XFFA4EE 200 m A9 3 RYH1 5 RYEELRAYLR I, 76 KUH 10 m/s B, 2544 1 SR sh AR =X R B af

B DA 3K, 3 RSk B ) PR T T2 R B X, IR A B R 25

JFF 300 m B4R AR AY , KGE 10 m/s BHHRSIE S

5 I R ) A 7
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1/6 FHEFN 1/8 RHEE AL HIHRIE SR, £ A RO SRS 25, 0 5 45 R AH I B9 B R Wi {1

NG L IS A 2 5% 114 i AR 2l s XU P48 DA T 48 O 37 e A 2k i v 1> 0 Y
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Table 3 Mean square roots of vertical displacement amplitudes of sub-conductor 1

in the iced quad bundle conductor lines

mean square root of vertical displacement amplitude ¢ /m

span length wind speed - -
single 3 continuous spans 5 continuous spans
S/m v/(m/s)
span I span 2 span 3 span l span 2 span 3 span 4 span 5 span
10 4.12 1.24 0.85 1.29 1.21 0.92 0.74 0.84 1.01
200 12 5.67 1.40 0.82 1.45 1.36 0.60 0.41 0.57 1.41
18 7.29 1.72 1.05 1.52 1.42 0.80 0.63 0.66 1.42
10 3.15 2.40 0.75 2.50 1.93 1.23 0.93 0.76 2.25
300 12 5.66 2.72 1.14 2.61 2.21 0.91 0.80 0.84 2.27
18 11.29 3.04 2.54 3.22 2.70 1.72 1.12 1.63 2.82
+- A\
4 %5 TEe
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Numerical Investigation on Galloping Characteristics of
Continuous Multi-Span Iced Quad Bundle Conductor Lines

ZHAO Li, YAN Bo, CAI Meng-qi, WU Chuan
( College of Aerospace Engineering, Chongqing University,
Chongqing 400044, P.R.China,)

( Contributed by YAN Bo, M. AMM Editorial Board)

Abstract: Finite element models of iced quad bundle conductor lines were set up and galloping
processes of these lines were numerically simulated by means of ABAQUS software. Based on
the analysis of the dynamic characteristics of the conductor lines and the galloping responses,
the galloping vibration modes, frequencies and amplitudes of the continuous multi-span lines
with different span lengths and span numbers were investigated and compared with those of the
single-span dead-end lines. It is shown that the galloping modes and frequencies of the two end-
spans of the multi-span lines are different from those of the intermediate spans, and the gallo-
ping characteristics of the multi-span lines are different from those of the single-span lines,

which have to be taken into account in the development of anti-galloping technology.

Key words: iced quad bundle conductor; multi-span lines; galloping characteristics; numerical
simulation
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