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Resistance of High-speed Railway Catenary Systems
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[ Abstract |

deemed essential for the normal operation of high-speed trains. It has been demonstrated by previous earthquake disasters that the

The catenary system, which is regarded as a critical component of the high-speed rail traction power supply system, is

catenary system is susceptible to varying degrees of damage under seismic effects. The seismic research progress of the catenary system
was systematically reviewed from four aspects; the dynamics modeling and inherent dynamic characteristics of the catenary system, the
seismic damage characteristics and common types of failures, the seismic response of the catenary system and its influencing factors,
and an overview of the current state of earthquake resistance research, which includes a comparative analysis of the seismic design
standards and regulations for catenary systems in different countries and regions. By summarizing the relevant research, prospects for
future research directions are provided.
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Fig. 1 Schematic diagram of high-speed railway OCS(overhead contact system)

¥ Mk . www. stae. com. cn



B R 5 TR

9226 Science Technology and Engineering

2025,25(22)

TR fid X AR LA
1.2 N30 45 S
BT R AR DL R S bRy, E A

XA A B R SR ERE AT T ORI ST, AT R
P A RIR R GERLE RGN A7, 5k
IRl fh 000 2R 9 1 [ A AR A T T BT 4R
H A Ak 0 2 B AR I A R B AR 3h R G, TR B
PR, H2 M o0 1) L JRITTRAT T B, M 45
Xt EC AT 1 Rl AN ) 235 A0 42 fik I 14 T 32 R4 | [
AR AL A8 9% Y, 45 SR 3 W L e T e 2 i
P 4 B A5 P L T B AR R i A A A
I ik [ 2 498 M A TR g 240 TR AR HG e 2 T R R
1113 F PR BB AR 5 2 O B/, X S B ik I 2 8
SRS MR LA 20 00 A o BROT A IRBIER (R4
W38 2577 T, RS T e 22 W ) R A S B3CHE f 1) %
GEAR BPAFAE B0 03 W BSR4 foh I BELJE
P Sy A T DA DR A — i ik ) AR B 42 i
2 R NR Rk A BRI RREE ; o5 — 7 TR
T RN XA A L T G i B v BT AR B AR B
JEJIRT BRI 3 BELE AR AE, Navik 5575 5L
S T KR PR ) TS B Sk R AR BE R BELJE HE
Van %50 H1 Zou 2510 T B RRAEHEAT 1 I L F
¢ ; Navik 555 F1 Jiang S5 25 1 52 fh 199 35 ) BEL
JRWRBW S E L, DL SIS AT B O 4 il
W Fr) R e L A B T A S A,

2 EMMNEZNEESRIT

T [ A ANATE i & A 1) 22 R M7 24 R A A
AR R G 2 B TR R BRI R, R T
il R GER R F SN 1 R,

ARG BUA SCHR 178 A 25 R e W, 7342 i ) R 42
MR SO e R AR PR AR AT A AN [ S
ARSI B0, i R fik ) 28 48 19 72 3 2 B3R B LA
NEJLATT T

(1) 2 fish 1) 28 ¢ ) Ml 752 K 2 8 A A e 2
Pi ko

(2) HE S o) SEAEJE IR R B SO o) R AR A
W T ZRUBURH IR A, SOAE RO EIR 32 2 R A
TE SRE IR TR SR At 55 10 T R A A5, R B 25
TREIR (TR A AN A St I =22 BB 8 ) | TR] N SRR 1Y
WA T RE BRI 2k 7R 1 3 L A5 o < S A 1
HIRBIR

(3) 42k O i T 4 ¥ A e /1 R e e A e
s v, R OR A 2 B i PR TN O 2 ik 4k R T
RELRE KR LIRS P 5 R A 2

(4) 25T Ja 30 PF I R 7 4 25 2 32 B R, 1
TR B i R 2 2R iR 0 7 4 Ja 308 1 32 2 Ak o 7= 2
HUPAPE

(5) AR R ML fh 2k R 13 55 ] RETE
e LI, 32 BN 2R AR B I A 2k R A S HE
PEERRE ™ R T BRI 1 S SOLRR R, =
HSCRERR DA T A6 T )™ A B9 R Ao B 2 3 B 2k
ENIUEAL

3 FEAm D b 7= N R A 5T BLR

Al ) B AT 5 2R R B S R L, X Bl )

AT 3N KT 2 R A 28 AU, B 0 XU 2
Xt TR R (R, A B2 BB ST, T R
A7 28O0 $2 Ak X )52 ) ) A S BIE T 0 | I
WA SR BIE DL AR T, SO 31 i B 2R 452 LA
%7/3?(/ ~

Pk 9 4l L |
Vai

s

\ 3%
) s

(a) ZE AR RAEAT H 0

(b) ZE MR I

Fp o JFFHIES 0 R VTP A0, N1 2 3 SP XI5 vy o J7 161 L BB T Ryt 4 I, N
Lo WA P Q IISHE B L Ly, g N Lo 76 .y 2 F7 11 HORE ;Lo R HTC AR K FE
P2 T 2R AT B AR AT T B R A 10

Fig. 2 Catenary model based on finite element method'

10,30]

¥ Mk . www. stae. com. cn



2025,25(22) L A R ik ) 2R G i R O R SRR 9227

x1 BMNEEHRC
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Fig. 8 High toughness reinforcement schemes mentioned in ref. [ 50,91 ]
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