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A Study on Coupling Coefficient Between Rail and
Reinforcing Bars in Concrete Slab Track
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Minseck Kim - Sanghyeck Lee - Jongwoo Lee

Abstract Railway signaling system in a rapid transit using the ATC system the approved a speed limit to a train
and a part of signaling system in a metro approved a distance which is possible to move. Referring to the way of
transmitting train control information, there are the one transmitting it to the on-board system of a train using the
direct track, the another transmitting it establishing an instrument, and the other transmitting an instrument by a railway
track. The one is the method using the direct track as a conductor for composing the part of the track and attaining
the information controlling & train by transmitting a signal to the track. it is used for the high-speed railway and the
subway. The method using the track attains information by transmitting it to returned information, and the on-board
system of a train attains it by magnetic coupling. Because many reinforcing bars on the concrete slab track are used,
interaction between a rail and a reinforcing bar that is not produced on ballast track is made. Due to the interaction,
the electric characteristic of rail is changed. In the current paper, we numerically computed the coupling coefficient
between the rail and the reinforcing bar based on the concrete slab track throughout the model related to the rail and
the reinforcing bar using the concrete slab track that is used in the second interval of the Gyeongbu high-speed
railway, and we defined the coupling coefficient not changed in the electric characteristic of rail in the condition that
there is no interaction between the rail and the reinforcing bar.

Keywords : concrete slab track, coupling coefficient, reinforcing bars insulation, track circuit, mutual inductance
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Fig. 1. Mechanical model in concrete slab track
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Table 1. Resistance and self-inductance of rail in site measurement

5} [Hy A% mYm] | JEE2 [uH/m]
0.3066 0.3961
2040 0.6036 0.3717
2400 0.6855 0.3672
2760 0.7650 0.3636
3120 0.8430 0.3603

Table 2. Conductance and capacitance of rail in site measurement

Fo5 Hz] | A9 [pS/m] | AYNEL [nF/m)
2040 0.138 0.225
2400 0.155 0.225
2760 0.172 0.224
3120 0.189 0.223
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Fig. 2. Electric model between rails and reinforcing bars in
concrete slab track
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Fig. 3. Mechanical model of reinforcing bars
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Fig. 4. Mutual induction at test model

Fig. 5. Simuliation result (Maxwell)
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Table 4. Electric characteristic in Fig. 7
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Table 3. Electric characteristic in Fig. 5 R =R 0.00042888[<2]
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Fig. 6. Mutual induction at model with a long distance between
rails and reinforcing bars
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Fig, 7. Simulation result (Maxwell)
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Table 5. Electric characteristic change by track circuit frequency

T8 Fu A% A7) A A
2040[Hz] | 0.6429[mQ] | 0.3775[uH]
2400[Hz] | 0.7193[m®] | 0.3733[uH]

AEA He
2760[Hz] | 0.7892[m] | 0.3695[uH]
3120[Hz] | 0.8515[mQ] | 0.3661[uH]
2040[Hz] | 0.3078[m<] | 0.3955[uH]
A3 B Aol9 | 2400[Hz] | 0.3078[me] | 0.3955[uH]
A3 7 EA o]
watz] oko. wey | 2760[Hz] | 0.3078[mQ) | 0.3955[uH]
3120[Hz] | 0.3078[mQ] | 0.3955[uH]
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