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Abstract : The degradation and damage of the components for ballasted track could be caused a serious problem for railway safety.
Therefore, the integrity evaluation of ballasted track condition is important to ensure and predict that the track safety and track maintenance.
Various track components such as rail pad, ballast, sleeper, and rail that are widely used in Republic of Korea and represent a range of physical
properties have been selected for this research. In this study, the experimental modal analysis was performed by the non-destructive testing.
Modal test results were obtained from the field test and used to assess the condition of the track components. From the field test, the system of
ballasted track was found to be simplified as a two-degree-of-freedom(2DOF) dynamic system. The condition of track component was found
to directly affect the dynamic response of ballasted tracks. As the results, the dynamic properties of the track component was depend on the
track condition and was distributed more roughly and over a wider range than its initial design values. Further, the methodology presented in
this study is possible to determine experimentally the fundamental track parameters which are required in the numerical analysis, and also are

useful for the safety assessment of track condition.
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Fig. 1. Photographs of tested track and vehicles(Freight and
passenger trains).
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Fig. 2. Photographs of tested track.
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Fig. 5. Measured FRF on various condition of track component.
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Table 1. Summary of dynamic track properties(using FFT)

- Correlation Superstructure (Upper Part)
Section ( 12) Cpad Kpad Mait
(kNs/m) (KN/mm) (kg)
A 0.99 1.4 963.4 168.9
B 0.99 17.0 570.4 72.5
C 0.88 5.0 524.5 115.5
Correlation Substructure (Lower Part)
Section (1'2) Cballast Kbal]a.sl Ms]ccpcr
(kNs/m) (KN/mm) (kg)
A 0.99 254.3 2822 204.4
B 0.99 0.0 0.0 0.0
C 0.88 94.3 50.2 94.7
0.014
- - - -Measured(AGC)
—— Calculated(FFT, AGC)
0.0124 — Calculated(MS, AGC)
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Table 2. Comparison of dynamic track properties for FFT and MS(Section A)
Correlation (r?) Upper Part
No. Cpaa(kNs/m) Kpad(KIN/mm) Muii(kg)
FFT MS FFT MS FFT MS FFT MS
1 0.99 0.96 6.6 6.8 1,045.4 1,418.2 179.9 231.5
2 0.97 0.96 6.9 6.5 956.9 1,277.2 177.3 223.7
3 0.99 0.97 1.4 1.3 963.4 1,292.6 168.9 215.1
4 097 0.96 1.5 12.6 892.7 1,188.3 146.1 179.6
5 0.99 0.97 7.2 7.3 865.4 1,203.1 161.9 2109
Correlation (r?) Lover Part
No. Chaltast(KNs/m) Keattase(KN/mm) Maeeper(kg)
FFT MS FFT MS FFT MS FFT MS
1 0.99 0.96 239.8 234.2 362.2 474.1 227.0 316.9
2 0.97 0.96 241.6 214.8 284.0 356.1 194.2 263.0
3 0.99 0.97 254.3 2342 282.2 366.5 204.4 285.5
4 0.97 0.96 254.8 237.7 271.5 306.3 184.2 264.7
5 0.99 0.97 204.8 209.5 191.0 261.5 183.9 261.5
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Table 3. Summary of dynamic track properties for Section A

Average parameters

Track

components Methodologies Damping Stiffness
(kNs/m) (KN/mm)
Rail pad FFT 4.7 944.7
MS 6.9 1,275.8
FFT+MS 9.3 1,021.5
Ballast FFT 245.0 278.2
MS 226.1 3529
FFT+MS 223.1 310.7
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Fig. 7. Comparison of FRF for Section B(BGC: Ballast good
condition BBC: Ballast bad condition).
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Table 4. Summary of dynamic track properties for Section B

Average parameters

Track

components Methodologies Damping Stiffhess
(kNs/m) (kKN/mm)
Rail pad FFT 17.0 580.7
MS 13.4 415.2
FFT+MS 16.1 502.0
Ballast FFT - -
MS - -
FFT+MS -
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Table 5, Summary of dynamic track properties for Section C

Average parameters

Track components Methodologies Damping Stiffness
(kNs/m) (KN/mm)

Rail pad FFT 4.0 504.9

MS 43 9733

FFT+MS 5.1 720.1

Ballast FFT 91.4 489

MS 73.4 98.1

FFT+MS 83.6 74.5
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