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A Study on the Method of preventing from Reduction of AF Track Circuit Signal
Current on a Ferroconcrete Roadbed
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Hyo-Sik Hong - Kwang-Kiun Yoo - Sung-Chan Rho

Abstract Until now, the track circuit with railroad which is a part of an electrical circuit wad used only for the detection
of the train location , but as train speed is up to be higher , in order to overcome the limits of ground signal system the rail-
way signal system has changed from the ground signal system to a cab signal system. The power source of the track circuit
has also changed from a direct current or a high voltage impulse to an alternating current with high frequency which is a
part of the audio frequency. To improve the maintenanability and according to the environment condition, the railway road-
bed is rapidly changed to the ferroconcrete roadbed. In case of a track circuit to use an alternating current with high fre-
quency as power source at a ferroconcrete roadbed, the characteristic of the track circuit is brought on a change from a loss
of the magnetic combination instead of a leakage current from electric insulation which was caused by the reinforcing iron
pod with lattice shape for durability. This paper is shown the influence and the loss of the signal current at AF track circuit
on a ferroconcrete in the simulation sheets and presented a proposal for the preventive method from reduction of signal
current.

Keywords : AF(Audio Frequency) track circuit, Ferroconcrete roadbed, Signal current.
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Fig. 2 Cross section structure of ferroconcrete roadbed

H2EIe|E SN AF AEEZ ASHE MUK BE ¢ 7
SHEECSE =28 M133 M5%5(20104 10&) 501

A i8] A7) 2 E(s)

-l a;
Lii:@“'ln[—l} M
» 2 r;
EA gl jrre] deydas
L =”L'l.1n[—aﬂ @
o2 a;

X=2mf Ly )

“)

o714
ro BA A F
a; » 71 Ao gk =4 i8] 7E
aij » =A 19}k j3re] A
AL 22 4o
pi s B4 i 1HAT
6« A4 19 FHzol p= fo/nf
o BA4 18 FAE
[ AR R FuE oth

whekA] =) ekt

[Z]-1=1[7"] (%)

71 FxE A3HE 91 7FR ALl ste] Hte] B

ol R ddso] 9lormw oo} 22 spo] A3t
ct.

AR Aole] Qugs HEY A

[V3]=--=1Vy]=1V,] Q)

o)|AL Yo Qrte A v vy, BAAF L--Iyel
stol 719 At V& LR Aol

et gde] S22 HARF, Aol 525 AR/, B4
A7 2 718 = A 712019_.1@14011 w}B} [=R<a
Zo] yepd 4 9l

e 32 AR/
L+,=0 @)
TS AT 22 AR/

1.=0 ®)

It

A3 el Q17be At
V= V=Vt - (Z+Z,,) ©)



[Z111=17,] (10)

7] EFR Quvis FAA L

R, +jX}, JXi, JjX;3 ... jXi;y -1 0 0
X RytiXy, Xy . jXoy O -1 0
JX34 JX3, RytjXss... jXz 0 0 -1
7= : L : .
JXwi JXn: JXn3 Ry+jXyy 0 0 -1
1 1 0 0 0o 0 O
0 0 1 1 0o 0 O
Zitzpg O 0 .. 0 1 -1 0
(11)
e A9 AR AP et 2o
]1 0
I, 0
I 0
/= : o= :
Lyl 4|0
7, 0
v, 0
R ol
3. AlE20|M
AT ZAZERAANAM AFAIEI R A5} gdo &
E u g Aol o] Ao s} o] & Qg A%
529 AYEHL Fohur] 915kl A/ SN 22
ol

AXWELLS o] g38to] Al Edo]lAdS A3 &3 Th7].

AlEH o) AS 95l Maxwell 2ZE ¢S o] &3] 3D
TRE J9s 283 AT EZAYE P EAS AR
CATERY FEE A AlAdE ] Qe B HE A
S I E ARk on fHd e 3ol 14, Ay
Aol e] AR AA AEEt e HAls IR AR
SHoict mst AT Ade] A dA AHEska Sl
A3} Ao A M AR AHAGES 2 ALE
Agsto] =48 Rdlgsto] QoA A3 doAdEu s,
719", 9@ 18 52T Fo] AlEY o]

N L

Aol 9HgE 4 JEE e
13311 1’42 PANDROL AZAAAE 71Z07 519131, A
g gl IYE~0] ©he] Aol 71ES 0.3mE Skelvh A
—:LPJ 7o) ok 0.3meo]”7] wiitolth S 7FR AL AR
A AARE AAskA oot el Ao w Qg # 3
27F A H =S TS

T9 32 ZpR AT AlRETo] AAEA ¢

%L AAE =

BIT] \

1.3757e+001 (=5 N
1.3033e+001

1.2309e+001
1.1585e+001
1.0861e+001
1.0137e+001
4130e+000
6889e+000 f

L

9649e+000
2408e+000

5167e+000 |°
7926e+000
0686e+000
3445e+000
6204e+000
8963e+000
1722e+000
1.4482e+000
7.2408e-001
9.9751e-009

NNWeOOo 0o

m

Fig. 3 Magnetic flux density of ferroconcrete roadbed which is
not insulated
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Fig. 4 Power loss of ferroconcrete roadbed which is not insulated
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Fig. 5 Magnetic flux density of ferroconcrete roadbed which is
insulated
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Fig. 6 Power loss of ferroconcrete roadbed which is insulated
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