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Abstract [ Objective] In metro lines utilizing ROC ( rigid
overhead catenary) for current collection, excessive deflection
of busbars is observed under cantilever-type suspension struc-
tural condition. Therefore, it is crucial to study the deflection
calculation methods and the construction installation schemes
for busbars. [ Method] ROC is modeled as a continuous beam
structure,, and a formula for calculating busbar mid-span deflec-
tion is derived and validated using finite element method. The
causes of excessive deflection in operational lines are analyzed
in relation to the busbar construction installation methods. To
further improve ROC smoothness, factors influencing the bus-

bar mid-span deflection are studied. Through increasing busbar
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cross-section inertia moment, directions for cross-sectional op-
timization are proposed. [ Result & Conclusion] ROC should
be treated as a continuous beam structure for mid-span deflec-
tion calculation. When using cantilever-type suspension struc-
tures in ROC, to ensure that the actual deflection approaches
the theoretical value, multi-point supports should be implemen-
ted during the busbar installation to maintain a level and deflec-
tion-free state. Increasing the busbar cross-section elevation
and selecting an appropriate cross-sectional structure can signif-
icantly reduce mid-span deflection, thereby further enhancing
ROC smoothness.

Key words rail transit; busbar deflection; rigid overhead

catenary ; finite element method
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Fig.2 External contour of busbar clamping contact wire
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Fig.3 Diagram of mid-span deflection corresponding to

different spans
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(including intermediate joint)
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Fig.5 Deflection curve of busbar in the first 1/4

anchor section
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Fig.6 Cantilever suspension mode
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Fig.7 Diagram of beam with cantilever at both ends

Qa7 s D HUED 11,9 m, B2 h e A
KR

_ql' o op
fmax _384EI(5 24r>

r =m/l (4)
Horb . m BUYE R 50 mm, 7 BUE S 344.356 cm®, HiAh
ZHRCE L MBUEZ IR 1.1 75,

A 5

ST, 12 m BRI HE A B R ) e A5
EIT R E5 R 65,69 mm, f7 FRocik rf5 45 R 4
65.60 mm, JCFHERICRE 50, 5 ARFE & i e B 1
PHEIEE] 62. 7 mm, 5HSTHA S5 AT, R
HER I 315 B0 28 2 1 fike D) 3255 v 56 88 s K 1)
FERHER,

2.2 CimHERIETZ

E 8 ISR R SR R B R, i
SEURERPE ST I T LR S AR R R R
RETIRFF K Bt BE, Y S T 3% e 78
FIEH TSR . LR L,
R N THAE M 5 5 = 584, R 28 R0
AR R R S R TR, BT
P THE Y S 1 A 8 A B, 7 8 L 22 1, T
MHFC A TE— B . Y i e, &
FIVERTTS AR B (AR i PR T

a) MR

—_— — — —_— _=

% 2 %3
b) ERHFR R &
K8 Bg TR A SRR R B A
Fig.8 Schematic diagram of theoretical calculation boundary

and busbar setup

X G mHE AR B R SR 2 BB 4
AR, HAR I T HE 5 i 2 Je Z R 298 T B
AHME, I KA 4 A 1) ) —
0573300 3 g 1 e sh A% BRI, 10T 55— 50 0 W PR 7
i W J R e sl BEL g, #E AR R R aE— 20 e T
iz RO 735

I Z T, BT AR B BlE 4k,
FVFICTHEE L e N 8l RL, B RS
B AT R 1 8 At BE R LA ol Y 9 HEFE Sk e
A 1 R AR LR e N T AR B — e R 1 R R

SRR ORI U HE A B R S 6 T 7 SRR R K
F-TCHREEARAS , X Htb A7 22 05 34
3 KREEEMEICRHEE

TN MR 18 52k i W1 2 25 2 fih X 7 1 56 v
IRE) T 176 km/h (1) 55 R X — st g 1 BN
MR Y e k. MR Z R S TR
T RENSREE SZ T, X M 48 2 fh X 4 S DI

- 17 -



O mhsNiEsziE =

URBAN MASS TRANSIT

fe T HO R I EOR

TR R 48 S5 2 52 M I 1 2 2 422 i I - i 4
MSCHE 2R o ARG (1), £ 5 PR 5 1 1 1 0
LB NGELE A AR B AT L i 4 e Y
TR I5E PR A A SR A e S B

LR HER R R fih 2 I, L) T AR n] i (A
NS DR, AN ET 9 B o AR A ] 5
R AT 3 JRE 1) =R 7 JE L T -5 4R 8 AR
PR AR o O T IR 1) AT I R A, SO E 1 77 X
SR I HR 4 8 1

2T T3
| |
\ \
| !
q |
! 1
| — —
K/—\\ /f\)
N=o

PO AR ol e 0 o) S5 A T

Fig.9 Approximate equivalent section of busbar contact wire
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