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Integrated Superstructure Design of Elastic Components to
Improve the Track Performance

IR
Bo Soon Kang

Abstract Track elastic components can be technically and economically efficient when integrated well into track super-
structure of a railway network. In such cases, the elastic rail pad is larger than a 800m radius curve provides smooth rail
branching and allows for high-speed operation (V=160km/h). High track resistance causes the tamping intervals to stand out
because the constantly increasing share of the sleeper pad further extends the increase of the tamping interval and the long
grinding period; the engineering and construction of the small curve radius track provides some measures for reducing the
solid sounds. Installation of elastic mats under the ballast can have a good effect, particularly in the context of protection
against dust during construction or extensive renovation measures when laying new lines. However, such a process requires
special attention and proper installation.

Keywords : Ballast track, Rail pad, Sleeper pad, Ballast mat, Track component
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Fig. 2. Elastic elements in ballast track[8].
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Table 1. With standardized components on the most economical and robust DB track[1].

Velocity [km/h] Lo0ad<10,000Lt/d Load>10,000Lt/d
V<120 B70 u. a. stiff rail pad 49E5(S49) B70 stiff rail pad 54E4/60E2
120 <V <160 B70 stiff rail pad 54E4/60E2 B70 stiff rail pad 60E2
160 <V <230 B70 elastic rail pad 60E2
V> 230 BO07 high elastic rail pad 60E2

Table 2. Technical Data of rail pads[1]

Rail pad stat. stiffness of rail pad | dyn. stiffness of rail pad Thickness
[kN/mm] [KN/mm] (low freq.) [mm]
Zw 687a (stiff) 600 - 6
Zw 700 (elastic) 60 90 7
Zw 900 (elastic) 60 90 9
Zw 1000 (high elastic) 40 60 10
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Table 3. Retrofitting of rail renewals.

Old New
W 14K/S 687a W 14K/S 700
W 3687a W 14K 900
W 3 700 with Sk 11 W 3 700 with Sk 120

Fig. 3. Test set up of system.
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Table 4. Used load cases.

Load cases Axis distance in the bogie [mm)] Axle load [kN]
3,000 220
B 3,000 165

e RR T4kl dolgolt

Table 5. Modeling of the superstructure on the basis of information received.

Rail Rail 60kg 1=3090% 10*mm* E=2,1x10°N/mm?
Rail fastening Rail 60kg k=63.1kN/mm Pads factor is derived from the technical university of munich
Rail fastening Rail 60kg k=737kN/mm transportation infrastructure testing laboratory measurements
. Fw=232,275mm’
Sleeper PCT 1=2400mm L. .
Tamping influenced area per rail seat
Ballast and subsoil| Good condition k=150kN/mm
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Table 6. Characteristic quantities of e-clip and Q-clip according to loading conditions.

Support point force [kN] Q-clip(soft) e-clip(stiff)
Load cases A 41.7 55.3
Load cases B 31.2 41.4
max. Rail deflection [mm] Q-clip(soft) e-clip(stiff)
Load cases A 0.94 0.44
Load cases B 0.70 0.33
Q-clip(soft) e-clip(stiff)
stat. stiffness of system[kN/mm] ks,=63.1 k,=737.2
Ballast bed pressure [N/mm?] Q-clip(soft) e-clip(stiff)
Load cases A Under axel 0.1794 0.238
Load cases A Between axel 0.029 -0.009
Load cases B Under axel 0.135 0.178
Load cases B Between axel 0.022 -0.007
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0,300

Fig. 4. Influence Line of the second axel in ballast bed pressure.

Table 7. Results of this analysis.

3DG A 9DG A 9DG A 9DGB 9DGB 3DGB
(n=2) (n=3) (n=4) (n=2) (n=3) (n=4)
e-clip 0.1133 0.0270 0.0064 0.0634 0.0113 0.0020
Q-clip 0.0545 0.0091 0.0015 0.0310 0.0039 0.0005
Deterioration behaviour
. 48% 34% 24% 49% 35% 25%
for Q-clip[%]
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Fig. 5. Examples for sound absorption of USM [10].
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