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Fig. 1 Sketch of the mechanical model of the iced catenary
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Fig. 2 Sketch of the cross-sectional shape and the definition of the attack angle
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Fig. 3 Sketch of the aerodynamic force of the iced contact wire

w, + wy

Qe =—arctanm, (4a)
U, = V(w, +wy)” + WU —v +v)" (4b)
v =— L, 0.sinCao, +0.) (5a)
w, = L,0.cos(ay + 0.) (5b)
a. = ao t 0. —an, (6)

T B VKA b KR B T ) F R
By Fu VBN IHE Foo

JFA. = 0. 5p., D.ULC . ()

Fu = 0.504,D.U.C, (a) (7

IF = 0. 50, D?ULC,, (a)

o B (D RS I TE B AR AR R yOz
i R HAE a0 = a0 BT R [i@g = 0,0, = O,(?(
= 0,0, = 0] fffif Taylor f&JF 2| =R .15 5

F.. =dw, +dyv. +dsf.+dsd. + F.
Foo = prw. + pro. + pad. + psd. + Fo
IF ,,,,,,, = spw, + 520, + 530, + 55.0. + F
(8)
WA 2 K H2 fih ) 52 Bl T R A S S E R ST
Ml A b DX (8) b Z0m TR O T A

W22 H AR AN I 2% AR 45 H 4 PR 30 1) 3 4
FB, Fuooy Foo o Foo ARZAED, DR 5% 2, Horp
M8 ZECE A FLUENT 843075, 5 Sk 22 ]
485 3R L B 1 3h R B0 R e B e W) )
) AW S DL BT s 3. VR T B vk R T3 &R E R
PR A, 500 A MBI B, AL A
Bk, SCHERLS JEE T 7 3 vk vl 2k = | H
18l A B 5F 4 H Taylor & T 2 = Fr . Bl 2 %
SCHR D g 2 ik 3R B KUK 3l A ST, BT 7 45 2R )
B UEAS 3L 3l ) 45T B I B
TSN 1 MR 2 Jios. iK% R
900 kg/m’ . % VK % filh % >R ] Galerkin 75 7% 85 HL
i ] 25y R 1 Al A R e AR S AT Ko el
10,10 Fi 1, s A A A5 285 0 A 100 5 5 i 09 174 A5
. 75 BB UK fk A RLAR X A2 % L AN B AR B
fil AT RS ORI PR T 5 2 AR O U B2 3 JF
DL AT Dy 22 0K 4 fi 0 5R A Galerkin J5 25 B HIUN )
L RRE. I AL TE T 53 UK S 1 (A A I BT UK
2 fh 19 9 ity oAy TR7 S5 PR TR R B TR R B R
RUA 2 WL SCER D17 10 i ) B4y O RO E K
Runge-Kutta J5 ¥, B[] 25 K 5 ms. 7E #5475 W . 31
SR 1 A% R Lk BT KA ik B B UR A= R SR AT AR
FEPEIIHT  ARAFIZ IR A RGERY R AR T AL Y FR
FEPEFE RN 0] 2 2% Sk 23], Z )5, s R 2
B VT B AR L B VKA ik X e Rz I A3 B R
W GG R 0~20 m/s. A AL B a0 = ao
T FH L a0 = ae = a0 »IX B a0, HEIKE TR
WA TCA . A SCUR W 3 55 I B W 46 L3 € o 0, fH
TE J 735 I 5 M 7 EsF A 788 JBCRR: 285 e 1o o ) — B I
I ] 3 A O TR

R1 EMMSH ]

Table 1 Parameters of the catenary-part one

Tension Density Area of cross section
Messenger wire 21 kN 1.07 kg » m™! 120 mm?
Contact wire 27 kN 1.07 kg * m ™! 120 mm?
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Table 2 Parameters of the catenary-part two

Parameter Value
Number of spans 10
Length of one span /m 18
Number of droppers in one span 6
Interval of droppers /m 4 8 8 8 8 8
Tensile stiffness of droppers 1X10% N/m
Stiffness of support bars 2.5X10" N/m
Stiffness of registration arms 97400 N/m
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STUDY ON THE GALLOPING BEHAVIOR OF THE ICED CATENARY

OF THE HIGH-SPEED RAILWAY "

Shi Haijian' Chen Guo?

(1. Southwest Jiaotong University School of Mechanics and Engineering , Chengdu

(2. Science and Technology on Reactor System Design Technology Laboratory . Chengdu

Yang Yiren'

Yang Yang''
610031, China)
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This paper is aimed at investigating galloping behavior of iced catenary. The nonlinear motion

equations of the iced catenary are established where the cross-section shape of the iced contact wire dif-

fers from the one of the iced messenger wire. The galloping characteristics of the iced catenary and the

effects of the icing thickness are studied. The results indicate that dominant frequency, intensity of beat

vibration, track and maximum vertical/lateral displacements of each span of the iced catenary may be dif-

ferent but are symmetric with respect to the center of the catenary. The geometric nonlinearity of the

iced catenary makes the system more stable. Compared with the contact wire, variation of the icing

thickness of the messenger wire makes nonlinear critical wind speed of the iced catenary vary more great-

ly. The larger the icing thickness, the smaller the linear critical wind speed, but there is a basic unstable

area that is almost independent of the icing thickness.
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