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Fig. 1 Mechanical model of coupled two-spans transmission line
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Table 1

Parameters oftransmission lines and insulator string

component parameter value
d(mm) 23.94

m(kg/m) 1.13

transmission line E(Pa) 73000

I(m) 200

H(N) 25000

L(m) 2.19

insulator string M(kg) 10

J(kgm?) 15.987

x2 IRISE

Table 2 Classification of analytical cases

angle initial initial
we ) displacement velocity damping ratio
(m) (m/s)
0 Uy U,y U,y & & &
1 6 1.5 0 0 0.01 0.0l 0.01
2 6 1.5 0 0 0.01 0.01 0.1
3 6 1.5 0 0 0.1 0.01 0.01
4 12 1.5 0 0 0.01 0.01 0.01
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Fig.3 Displacement — time curves of

transmission line 1 (case 1)
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4 Displacement-time curves of transmission line 2 (case 1)
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Fig. 5 Rotation-time curves of insulator string ( case 1)
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Fig. 6 Displacement-time curves of transmission line 1 ( case 2)
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. 7 Displacement-time curves of transmission line 2 ( case 2)
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Fig. 8 Rotation-time curves of insulator string ( case 2)
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Fig. 9 Displacement-time curves of transmission line 1 ( case 3)
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Fig. 16 Displacement-time curves of transmission line 2
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Fig. 17 Rotation-time curves of insulator string
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STUDY ON NONLINEAR COUPLED VIBRATION CHARACTERISTIC OF
TWO-SPANS TRANSMISSION LINE SYSTEM *

Xie Xianzhong" Long Hao Li Dan
(School of Civil Engineering, Hunan University of Science & Technology, Xiangtan 411201 ,China)

Abstract The nonlinear vibration equations of two-spans transmission line coupled with suspension insulator
string were derived, where the geometric nonlinearity of transmission line was considered. Solutions under differ-
ent working conditions were obtained by numerical analysis. The displacement-time curves illustrated the charac-
teristics of nonlinear coupled vibration and internal resonance of the system. In the case of small transmission an-
gle, the value of the angle had no obvious effect on the amplitude of transmission line, but the static equilibrium

position of system was offset.

Key words two spans transmission line, nonlinear vibration, coupling effect, numerical solution, reso-

nance
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