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A Behavior Analysis of HSR Concrete Slab Track
under Variety of Rail Pad Static Stiffness on Fatigue Effect

ugY . WIS - HHY"
Yong-Gul Park - Kee-Dong Kang - Jung-Youl Choi

Abstract The major objective of this study is to investigate the fatigue effects of rail pad on High Speed Railway
with concrete slab track system. It analyzed the mechanical behaviors of HSR concrete slab track with applying rail
pad stiffness based on fatigue effect (hardening and increasing stiffness) on the 3-dimensional FE analysis and
laboratory test for static & dynamic characteristics. As a result, the hardening of rail pad due to fatigue loading
condition are negative effect for the static & dynamic response of concrete slab track which is before act on fatigue
effect. The analytical and experimental study are carried out to investigate rail pad on fatigue effected increase vertical
acceleration and stress and decrease suitable deflection on slab track. And rail pad based on fatigue effect induced
dynamic maximum stresses, the increase of damage of slab track is predicted by adopting fatigue effected rail pad.
after due consideration The servicing HSR concrete slab track with resilient track system has need of the reasonable
determination after due consideration fatigue effect of rail pad stiffness which could be reducing the effect of static
and dynamic behavior that degradation phenomenon of structure by an unusual response characteristic and a drop
durability.
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Fig. 2. View of static test for vertical stiffness of rail pad
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Fig. 5. Load-Displacement curve(3rd) for rail pad before fatigue test

Table 1. Test results of rail pad static stiffness due to fatigue test

2nd ~
4th

o (mm) | 158 | 159 | 160 | 1.60 | 1.60
does (mm) | 3.57 | 345 | 345 | 345 | 345
n‘i Poni (N) | 20 | 20 | 20 | 20 | 20
A]Xd“' Praci (KN) | 95 95 95 95 95

K,: (\N/mm)| 37.7 | 403 | 405 | 405
Ke (KN/mm) 405
o (mm) | 157 | 158 | 157 | 1.58 | 1.58
dows (mm) | 338 | 333 | 330 | 329 | 331
2 PNy | 20 | 20 | 20 | 20 | 20

T 58 Cycle 1st 2nd 3rd 4th

AE
% Praxi (KN) 95 95 95 95 95
Kpi KN/mm)| 414 | 429 | 434 | 439
Kq (KN/mm) 43.4
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Fig. 6. Load-Displacement curve(3rd) for rail pad after fatigue test
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Fig. 7. FE model of the slab track

(a) Detail of FE model (b) Model of fastening system

Fig. 8. Detail of FE model for slab track system
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Fig. 9. Load composition for the dynamic analysis
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Table 2. Layer and sleeper size (unit : mm)
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Table 3. Properties of FE model
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Fig. 10. Stress contour in rail pad(43.4kN/mm)

(b) Equivalent stress

(a) Stress contour(Sx)

Fig. 11. Stress contour in sleeper(43.4kN/mm)
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Fig. 13. Results of FE analysis
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