The Journal of the Convergence on Culture Technology (JCCT)
Vol. 9, No. 6, pp.1057—1063, November 30, 2023. pISSN 2384—0358, elSSN 2384-0366

http//dx.doi.org/10.17703/JCCT.2023.9.6.1057
JCCT 2023-11-126

Estimation Method of Resilience Pads Spring Stiffness for
Sleeper Floating Tracks based on Track Vibration
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Abstract The urban railway sleeper floating track, the subject of this study, is an anti-vibration track to reduce
vibration transmitted to the structure. currently, the replacement cycle of resilience pad for sleeper floating tracks
is set and operated based on load. however, most previous studies were conducted on load-based structural
safety aspects, such as fatigue life evaluation of sleeper anti-vibration pads and increase in track impact
coefficient and track support stiffness due to increase in spring stiffness. therefore, in this study, we measure
the vibration acceleration of the ballast for each analysis section and use the results of 7 million fatigue tests to
calculate the spring stiffness of the resilience pad for each section. the spring stiffness of the resilience pad
calculated for each section was set as the analysis data and the concrete vibration acceleration was derived
analytically. the adequacy of analysis modeling was verified as the analyzed concrete bed vibration acceleration
for each section was within the field-measured concrete bed vibration acceleration range. using the vibration
acceleration curve according to the derived spring stiffness change, the spring stiffness of the resilience pad is
estimated from the measured vibration acceleration. therefore, we would like to present a technique that can
estimate the spring stiffness of resilience pad of a running track using the vibration acceleration of the
measured concrete bed.
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Figure 1. Modal test view and measured result
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Figure 2. Photographs of concrete bed vibration acceleration
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Figure 4. Finite element model
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Figure 5. Analyzed result of frequency response function

Figure 3. Measured result of concrete bed vibration acceleration

A4 ) #2514

Section A9l A% 0.160m/s>~0.187m/s’ =

A
A

2 Section B A% 0212m/s>~0.254m/s" &

2 Section C2] 4%

WEIE 7P A

0.152m/s* ~0.167m/s*2 S 4= ik

74

uh

SEERE

Seciton B7} 7H%

- -
-

to] HERs)= 00%ks] v =A A E

9]

a9 67 1]

p
L

EEREEE]

s

- 1059 -



Estimation Method of Resilience Pads Spring Stiffness for Sleeper Floating Tracks based on Track Vibration

28 [ —=- épring si{Hness(Fétigue Tést) ‘

26
24 1

Spring stiffness (kN/mm)

Number of cycle (N x 10“)
agl 6. TZAIEZ T}
Figure 6. Result of fatigue test
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Table 2. Conversion result of resilience pad spring stiffness

Section Number of [Period of| Number of Resﬂimce pad spring|
cycle(year) juse(year)| cycle(all) | stiffness(kN/mm)
A 260,000 23 5,930,000 1942
B 296,000 23 6,308,000 2241
C 170,000 27 4,590,000 1668
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Figure 7. Load location and boundary condition
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Figure 9. Analyzed result of concrete bed vibration acceleration
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Table 3. Analyzed result of each section

. | Resilience pad spring stiffness FEA vibration
Section . )
(kN/mm) acceleration(m/s?)
A 19.42 0.172
2241 0.238
C 16.68 0.156
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Table 4. Comparison result of each section analysis and measured
'Vibration acceleration|

(nm/s?)

Resilience pad

Section | Number | Spring [Rate of spring
of cycle |stiffness| stiffness FEA
(N)  |(kN/mm)| variation (%)

A 5980000 1942 54 0172 10.160~0.187

Measured

6308000| 2241 79.3 0238 |0.212~0.254

@]

4590,000| 16.68 334 0156 |0.152~0.167

General 12.50 0 0.124 -
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