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A Study on the Behavior Characteristics of a Tensioning Device of a Catenary System
According to the Longitudinal Dynamic Displacement of Railroad Bridge

Bog-ol AR g
(Youn-Il Na - Jae-Bong Lee + Jae-Moon Kim * Yang-Su Kim)

Abstract - Since electric railroad vehicle pass through repeatedly on the railroad bridge, the dynamic load that causes the
change of tension of contact wire affect it constantly. In this paper, we measured the dynamic displacement of the railroad
bridges to analyze the effect of tension in the catenary. A result of dynamic measurement of the longitudinal displacement, it's
maximum value was 39.9mm which was lower than the primary management criteria 378mm. Also on the based of a
maximum temperature, it shows a feature that the longitudinal displacement value increased as temperature rise from April to
October. In terms of behavior characteristics of a tensioning device, it was confirmed to be the value of 50mm stroke

movement when the temperature changes +5C.

Key Words :

LA &

Fd A4S BHE0] 383%0IHA FEAt 20 197449 60
oA 20144 3715EFCE 620 S718t thEZQl wassHol J
T F2 oFEol oigt #Ao] O ojb mHCH e &t} E3
HTE A2 Aol QEHo|AY e EQshH, AV E 23
diop 8lsh= AR F8 & S [7|ZF0] 0]F0K]
TE [EC624860] FRAGs0] o] wet ojdg 71E 02% O
Sh2 A o] ATH1].

Railroad bridge, Longitudinal displacement, Temperature, Tensioning device, Stroke movement

oith et Hdsy gde flel dakdze g¥zdgol 29
SiH, A9E gF 2kt Az 7170 2k dHalo] mE 4
= ol8del, SA5d, 4 ke, dd 3 RAdE He
g &8 Jdsto] AExHol HFetA Aldsitt2l.

o Aenge dAE getos LAY s55+80] v
Aoz Aohfes) HEZ SUE He dgo] ddgoms A
Aze Wl 85848500 dgs TA =3, 4]

2 =Rdie dxuge S8y 58 HeE g5 fldl
RSASAAHE FHohal AFY, 2o e 35 Helg

TAl Aol HRERE S FUIE Zgote AR g 4 4 BMolltt olg Sdll AYHAEREX] SAELo w
AEN ME FRFYHOE VMo, BEEHEe 39 A E ~EZF As 54 1ESILE A-uEo e 5%
EfollA 1828 ool A0JOF St Eoh 2% Halo] wet ™ HelFge Soll WAMR0| deEEwgo] YL Frs F=d
AEE ABEAS B BoldRo] 9ot A1F0] WlsiEZ &} A ARA oFEd B HEd AETE QL
SHoz Age Fg fAsor Stk 18R goW WREA
o JEds0] oA 28 FE FEATI= Q0] H7:

28 2
¥ Corresponding Author : Dept. of Transportation System
Enginee-ring, Graduate School of Transportation, Korea National 91 HTAY BAVE L A=AAY 73
University of Transportation, Professor/Ph.D, Korea
E-mail : kysrail@ut.ac.kr
. . . T g0 WS W) nE TV)E
*  Doctor's Course, Dept. of Transportation System Engineering, 2114 g SdE Aol He71E

Korea National University of Transportation, Korea - o Lol OlRIal o i
=% Dept. of Transportation System Engineering, Graduate School TAEEAR RdAA0] met dRugo] 8t 582 A

= == =) -+ > ESEES

of Transportation, Korea National University of Transporta- AFstso] HHEAoR Mstiei)H R drugo] 3 ¥

tion, Professor/Ph.D, Korea ‘?’]7} %}géPﬂ] E\_h:} O]i QJBH A Eﬁg%ﬂ E]%(ﬂ
Received : July 5, 2015; Accepted : September 12, 2015 SEES0] M SQ6hH, 55 FLudgo] AR REAE =

Copyright © The Korean Institute of Electrical Engineers 1517

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/
licenses/by-nc/3.0/)which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



HM7|&s =g X 643 105 20154 10¥

EAlAEE Fendgl] §-58 dso g9ge Fe Aor I
A ATHS].

ol Fzwgo] oigt ergxel #elE flstol & 13 Zo
d7IEe rHdst] dlotal Utk HRIHoR ZF HM9l 5
Aol Y717 AelrlEe el ZARE 2dsie] fdls
Aol ARG, RV BHERe 9 FEte delVIEn
Hlulslo] 727 SHOR dthetal SFRFAS Aot 1 ¢

Qe BA, AP o AME Sl F8E #tol 2x &Y
e Il HY FuUokids dAISIo] OlEEAl SA]

Helsiax ZAIE sfojop Sitt.

1 Zdsk He el
Table 1 Management standards of longitudinal displacement
12 #H71E 27 #E|7|E H
378mm 700mm Z7] MstAIE (Load
TestHAl SHE g
A& FZ78es 43

=]

AAZES 50% AR 70%

212 F=uFe SHS HAF £ A2H 75

AR ZEisto] st 2w s4 HeE Ao
Sto] W9l FQ QX0 AF5 AME Ao g

ALt & 2& ASAZAAHE FH610 Denl
£ Fdal7] Qg tig=g ®Mde HolErHs].

0!

o
1o

E 2 38 HAE Fdo] st A-uZo A
Table 2 Specification of railway bridge for measuring of the
dynamic displacement

T B Wy
FSEeb stz Asn
Q—‘?‘--TLZ,S ]:]"!‘?L_ O]’i S Sl
F 4 Steel Box AG
ozt Z=AZL-HH Al ALEL7-HE
_E'_Eo]: (:)']‘—]f]—?‘i RiLA ‘:| TS E‘—:!;ﬂ—h l:l'ﬂill Hg‘
4] 7l 2 | fES VX 2 3y Vx
- 7 7 1,360m
W LH] 11m
KAg4 QP 2RPA

Ic

gt 8 12 AT nE ASASAAH HoFEd, Sde |
A, 15 BAA, 2& BAA, 224, B Z5A, 7IEEA Al
A B FZE ASE AVF AsE HEFE AR, ®7A
SE 8 9 ATskeE ASVIR, £84 HoHE d&she &
AIRQF HIOIEE AISH] ] 2 BASH: HOo[ERE UL
Y 2= ASSIAF she AF9) 4A dRIARIE HolETh

TES Al2H2 AIAE olgste] Arud FRES MUbEQl
Asol s QRO dske wWrkeh= FAEREQl AIE(Global
monitoring) 1} F& WYEAE 0|88 IEF AZDiscrete

1518

SYH HeAA FH HEEA ZIAEA

hd ¥

= =

Y AEsA=ZI

1% FAH 2% FAH

— o

a8 1 FeuE AsSASAIAEH 713
Fig. 1 The configuration of auto measuring system of
railway bridge

S WA Se WA U2)

9 2 g AXE MA AR
Fig. 2 photo sensors installed railway bridge field

Monitoring)& SAlo +=5IRICE AEwgol Sk He| &3
Hole B4g ¢ A AT ~ B AT W4 & 740l
ARE BARA FEIEERA F EdolgTd dE FHEUE
(Catenary) 77t0] FAZHAA] 4thE AQIotyl EAGIO] AR
o Th5t0] 2014.01.~2014.12&€7HK] 187 SAESIYICY

SHISE HRIE EH5l7| Qe AAe 18 33 o] FEuE
O] WZ(Pier8) T c-c AIFO|FEE AX|L]o] on, dH
2 Addo| mE LWl mhet wEo] ASE Hoks HeA
AKJ1, J2)E Sdll FES HolHE ISHE S5 HoHE &
Ashs AHZE AEEL



= anng BEAY )

I = n

A

]
!

(@) Bu veIA7E HAE HE A (Pier 8)
= I i ﬁ é é I |
| ]
[E=I==)'
welL (1) w H n 13)(02) werp
o (T2 T4) 254

| |

(b) =08 Fi(c-c)

J8 3 ATUH AF0|g B MA] 21X
Fig. 3 Sensors position of expansion joint section of railway
bridge

22 FHZABAC 5% B 5H54

7SR S 2EHsto] ot A1F Qo] AW Z¥-(Clip)ol
S0{LIAl ZHEEAMA] mhof ot EMYOl AR miEo] AxR
7t S0jUA ZHERAAS o5& o] Jeke FA Hct O &
b, 0] (Contact loss)ol St 7HSEAMIS] FJRLE9] ofst &
Y Etholl 9st 71FFARA B 59 o] A gRed
ol N&ge ZefstA Hrt wets] ZHEEEXE AR|6to] [At
Aol aFst HEe |AXLICE BEREER e AHsAT ¢
SA0] Ql=tl, gHFoR st Adg ™S |Alske 7s
s 2= AsAY dY1d FXE s AHEFEEX (Tension
balancer)2tal SiCh Wetk] Abs AERHEAR = 2LHs 13
Azl &€ NHsA AR A AS

= AFgsior BTk &
3o AEFHRAC SRY EAEMS B Ui Aok

9l
z

s

B 3 AEYUTPIAY R 54
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Fig. 5 longitudinal displacement value of railway bridge
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