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A Study on the Uplift for Applying of Heavy Simple Catenary System
in a Overhead Rigid Conductor Rail Transition Section
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Abstract - The transition section of the overhead rigid conductor rail (ORCR) consists of a direct induction device and a
limit point to prevent the power supply failure and failure of the electric railway vehicle pantograph due to the difference of
the uplift in the catenary line. In T-Bar transition section, a twin simple catenary is mostly installed between the overhead
catenary system (OCS) in the ground section and the ORCR in the underground section. In this paper, we compare and
analyze the possibility of replacing the twin simple catenary with heavy simple catenary. The reliability of numerical analysis
results was confirmed by comparing field test with numerical results. Comparing the numerical results of the twin simple
catenary with the heavy simple catenary in the transition section, the .difference uplift is 5.9[mm] on average. When applying
heavy simple catenary instead of twin simple catenary, the slight difference of uplift can be compensated by adjusting the
height of hanger-ear or support bracket.
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Table 2 The measurement result of uplift at support
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Table 3 Dynamic uplift at support point of contact wire

TR SIS Hd#t ALY RIO13k
el 26.38 39.90 +13.52
Z|t ArEF 38.10 35.73 -2.37
SIAAIESH AAE Z7H 50[m] 71E0F YAl w9 7]
U & FEFQ Hetol ot gy HE =2 Aottt
T ARFA S5 dadd At E7 50[mlZ2 Al @ol 9Jsh
FE Ao sHiE Fole WHol AFEE ¢ e FRYs
SISk

SIFAIEY] A SN B 29 Zo] I WA B &
AFe F4 20.830m], B 26.38[m], Hh 38.1[m]E SEY
ALt Bogle 71€C=2 244 5.55[m] HAE HAAT 3
gt 11.72[m] BXIE EHATL
SIS 582 GAl uEF ARE9 By 2 7)4Ms)

;\I

ol
olrt
o

Fetd ol wit 71Qlgt Zoj, slHl AlE dRidzER W
A &otofor & 35[m]Ete] ol ol S5 ey AEe
2719[m]= 50[m] B Akkgh KTt oF 43%7} AfOFXA|R 7t
Ao Zgwstz Qs dsaidel fadsols A7t gle A
OF §HErh

24 OlAFEA] Hx| 71E R AR B4

HYtol ZR T-Bar 7P AR} A
Catenary 7P AR = 71AF E40] th27] wh2ol 7}
AANAE Atolo] HHTIsZo] ALst ARg Qs olFFXE
AR} oJdlEX] = FEH0] glal Aol ‘0%l ke ZA
HAES 51 0] HAthEozE & 0CS Atolof] 714
& Egol xolg AxF oz dFsHA Fdste AHE Eeith
O8 2= AR A AR GaEe Hlwsh 202 it

Aoz RAFEED 2t SYoA ol =A LHERHT[5]

(3
dsgé Direct hang system
& '/
N
™
&
Ry
Qﬁa
up e
lift . o')\\ Compound Simple catenary system
A\

catenary system

-----

" Q

~~~~~
0y

T
Twin simple
catenary system

Heavy simple
catenary system

Support Center of span Support

T 2 AR E/RAN BA QA

Fig. 2 Static uplift with respect to contact wire hang system

W FAEEE FARDO0O AVEER A4 28 502 o
AR AR7ES FEASE 1Al A2013-398(AIE AL &
Ao W2, Aa/AlsH ojgTte “EQl AE AUz ¥
gH] AZ Al WA oz EEnia rlska ok 18
L tHEE SUolAs w1z gaeEe JFle] st E
¢ AE AU ZAE HEstal Uk A=l o) wel
CIEAYE XA FEEEZ0I7F 0CSE 5200[m], ORCRS 4,750
(] of ARG5S @eteto] oF 300(mlZE olg+re st
Ch HEYTolA ORCRE &S #stol 18 33k Zo
100 o] 7F =A F+dstal HEYTlAl F 20[m]7}F Bakst XA
o MEIh=9] Wl HFEAe)= 5[m]olTt.[6]

TAEE oA AFRIFGEHAIS "eto] Wal MRV Bol
s2& EZo] rt gutFloF oJlgFke T-Bard4]9] ORCR
I Simple Catenary T SIHIAE JARAZE AEote HEW
0CS9] atgEe oF 15[mm] OJHE HESICL oldFER] P4
T8 49} Zo] EQINE FAKZE AR6t0] AESA9 e
LIt ALSt FHAO] Jhscte s ARl Y5 AT

| L o>



A

=Eg o By & =
EOUAL HEICHT SECTION
THIN SIMPLE CATENARY i )
: RIGED BAR TROLLEY SYSTEN
\ L)
500 | S| s000 5000 5000 5000 5000 5000 5000 5000 J2500fs0 Jioco
52500

I8 3 Hau oidaER AR 71E
Fig. 3 Installation reference of transition device in tunnel

O8 4 EQINE ARAR o|dER] XA
Fig. 4 Example of transition device installation by twin
simple catenary

2.5 Heavy Simple Catenary 7P 84 1&

i
3

]
)

FERWA]l T-Bar AIAEIO] O[FFR oA EQIME MAMR
Hgot AXE d & 71& Az TAUsMA sIHNE Jx}
MEZE FE0EE HESIGCL olg flo A=Y HYE W,

A7 59 U B85 GA=E ALSIo] Hial 2ASIIC
UIC 799-1 OR T#&olA MEIEE E3} Al RAIFEONA RARFA
Ao gasigrIEs ggk Aehe 100[m]Z Agsil 9

B 401 ARE Azt [&¢1: m]
Table 4 Support span in transition device section
ARE HS Az H|1l
HYY+~Nol 5
No.1~No.2 10 71E ARE EQHE A
No.2~No.3 15 AR Z7HAY] [}
No.3~No.4 20 A= AR ARE 8¢
No.4~No.5 25

71E EYRE AARE H&chl Ae ]
g AT RE HYEQR YoR Xz A2 § 49 Arh

ARFEYAC] T-BardA] olgx] 740 FAAN FA
QTE Al (DI Al ol O T 59 ol AIE ¥ 4

ZAMAMEZ o|& 717 Heavy Simple Catenary M-S 28t fated nE

Trans. KIEE. Vol. 67, No. 5, MAY, 2018

AUCE ol oA FE QtaEkol Rlol= & 59 Zo] EQINE
AAAZ0] HIsl SIHIAE FAREAZANA FA 1.89[mm], F|TH
9.36[m] 2 AFEEICE

HE 5 Z7FAME ol A= v [E9): o)
Table 5 Uplift comparison in transition device section with
respect to hang systems

Twin Simple |Heavy Simple
SN A7t | Catenary Catenary
H 11
Ho5 m] |RIRAE| B2 | RRE | B3
e | 8Y | Ax | 5Y
=S 5 25 | 1125 | 30 15 | ZERTRA]
EHEY+Nol| 5 150 | 561 | 201 | 75 1.89
No.1~No.2 10 | 180 | 115 | 240 | 15 375
No.2~No.3 15 | 192 | 1689 | 258 | 225 561
No.3~No4 20 | 201 | 2250 | 267 | 30 750
No4~No5 25 | 204 | 2814 | 273 | 315 9.36
gt - 1757 2345 OF 5.9(33.3%)
FE=A 50 | 213 | 5625 | 285 | 75

1) GREE TE BUEYo] Fof Al 1F

U ZAIEE T Bar AIAES] AAlEEE 80[km/h]OITE O]
AR A= MaE UREE HEFO0A KA wsog
MZFHIZE 30[%] 0140l Eo] 60[km/h]olske] ASHEETE
Frlo] ok wibAl Zoh A2 30[%] o191 ofdTtolAl
HSAE MeEE 60[km/h]Y B9 E SYAH Fof ¢
Agke Al G)of 98l 60.3[mm]o] EHJCE

O =4

» AR 170wt Z(7) : 14,700[N]
ARPA 170mi ©5(p) + 1.511[ke/m]
» WE T A (F) ¢ 58.8([N]
AZHS) = 50[m]

T
TsATEEQ) - \/j = 98.63[m/s]
s AREEWV) -

60[km/h]

RAEAY ST 60km/h]Q) 9 U5 20 =
FeEe 603[m]2 F 50IA AT 100[km/h]Ol5IofIA]
Mol gt Zadel =t =4 g g 75[m]HTF A2
= ¢ 5 Atk 7 AlE AAnode QAR BS Fg
of Frd e AA Hoh

HLOMN > A

2) FEE Aol mE 1F
O% 5= # 58 IdZE BASH Z10EA EQRE FRM
ZHL SHINE QAMIEZY Bagl oF 59[m] 9] P A}o|

691



E Rt} g xoloA FHagke HYe+~No.l AAE7t \\
5[m]&7 ELoIA 1.89[mn], ZHhgtE Nod~Nob AXELH
25[m] A7t EolA] 9.36[m]OIT} = Ed &% Anchor
[ 5[m] E
. ’
o / s
. B /7 ™
i [/ 8 6 Bl 0CS9] 9170 ¥ 0]
Z-i % A Fig. 6 Tension length and height of OCS in tunnel
“ wS?
[==tum| 225 | 1125 | 15 | se1 | 15 | 125 | 12 | 1588 | 201 | 225 | 208 | se1s | 215 | meas
e NE A R N N N 2 A B 2 e A o71M, E : Bg77t AR =0l[mm], » @ AN HRIE
O3 5 71RO mE a4 AR eraE Hlkg/m], § : H S5 O|FRH AFRMA Aglm], 7 : &
Flg. 5 Uplift of contact wire with respect to points by A Qiﬂ,[kgf]
hang systems
» Twin Simple Catenary £ = 0.373[m]
E5 1Y 6ok BE0] A7 20(m] HIRelN KRE R0l " fleavy Simple Catenary £ = 0.380[m]
HI 2 599 ol Ftte Ags & 4+ dth o=
50[m] A7l AL Simple Catenary® OCSOIA] F|4 Alzre 4 dHlYE Aadz 58 A
HEAY NALFS J1EOR AAFol okl AN R w  O0CSSl O GRols 1 O] Sd SRuE AR
WA XYS 2 & Ak s0lmlddold T oww gy g O OIS SRS olfTd B0I8 AUSI. & 59 W
HO=E AR FAECE gpago] Ixg Aol ofmlury  SF HHAA Bt 69lmm]% HOIG mOI JE BHS
= AS S50 AIZFE 0] OCSHTE 100[mm] =4 ARG BHYE W raEro] =}
O]2 Q5] ¥ 6 W I8 8 99} Zo] ¥l F=H o] LRFA}
5 ol@TZt Eldu Ocse] olmao] BA 43t B RETIO 0| Aol Yol T2 EXE AR
B U 0ocsel ol=Zol= 18 63 A (S =5 e & E 743 glo] diAolo] Zojo ot AR E0] ZFCE o)
ot o] Fhsaitt,
EEQTol oGzt ZA| T-Bar AIRFES 712 ARPAHCE
100[m] =A AR|5H0 AR} 0CSete] H0|AHE £0] 19[m]o]%
E 6 Z/MIAE JEBRERANT ZRFRNY EolR} (B9 m]

Table 6 Height difference between OCS and ORCR

|

ClIPN| HAlSEH 2EOAZ[m] | Twin Simple Catenary | Heavy Simple Catenary HI3l
HAl S5H o]F A HA 5 6.4 13
el SEW ol% £ 10 345 50 Hd ”g}fj@f”
Hal S=H o)3 A WK 15 91.3 113 -
QIFIA] 275 373 380 AAEZE 350[mm] 014

F 7 ZUHMA
Table 7 Height difference between direct OCS and ORCR
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