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A Study on Evaluation of Fatigue Behavior
for Transition Track System of Railway Bridge
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AbstractThe goal of this paper is toevaluate a fatigue behavior for transition track system of railwaybridge
deck end. In this study,the fatigue behavior of transition track such as the variation in neutral axis and
dynamic properties (natural frequency and damping ratio) was assessed by performing fatigue test using
actual vehicle impact loading.As a result, we found that the variationinneutral axis and dynamic
characteristic is not affected by thefatigue loading, and thereforeit is inferred that the long term durability of
trangtion track system is proved.

Keywords: Transition track system,Fatigue behavior, Neutral axis, Natural frequency, Damping ratio
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Table 1Properties of transition track specimen

Description Properties
Rail uIC60
Fastening system Vossloh System 300(SKL 15)
Sleeper Rheda 2000 Bi-block
T-Beam : 3,000 x 200 x 30t, 3,000 x 188 x 20t
Girder (Welding)
Plate : 150 x 2900 x 28t (SM490)
" S e i TCL Fu—=45M Pa
: . Elast B 150 x 250 x 30t
Fig. 1Photograph of transition track Bearing of Transition track omenli: 1ezaalr|2 (N/m)r<n X300,
ATl A T 2ZAPS A ASE 500kNS] Actuators ©] &3l F 30073 7FE Al
& ANSPorAzAY A, Folt Y AYAYS Bl ADE A=A 2Ee] FUH A5
FE BASATHI012. T 51 AINEE B9 459 AEEgHe A50E RS
olgsto]l AT R WY WIE HESAU10,12]. % Ao HARAAAM 83
st 7ol ~=Table 29F AT} .Fig. 2= &3 7RIAI AHE8 F7|etse] A=A x7|ET
(Median load) 78 &35 9] ?%% 247k 8%, 15% S 25%7hA|ai skl X thsks 170kN,
200kN 2 220kNS 717} WA 4= Qe 4 AZ&59 Je= 7H83tH10,12].
Table2 Load case for test
Static test 0 ~ 220kN (loading step : 20kN) -
Case 1 (5%) Case 2 (15%) Case 3 (25%) -
Dvnamic test LC1 (170kN) 161.9+8.1 1479+ 221 136.0+ 34.0 5 10Hz
yn LC2 (220kN) 2095+ 105 191.3+28.7 176.0+ 44.0 ’
LC3(200kN) 105.0+ 95 5Hz
Fatiguetest |  176+44.0kNe Frequency : 5Hze Repeated cycle: 3,000,000 cycles
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Fig. 2Dynamic load wave (5Hz)
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Table3Comparison result of stress and neutral axis between before and after fatigue test
Before fatigue After fatigue
Description Compressive Tension stress Neutral axis Compressive Tension stress Neutral axis
stress(M Pa) (MPaq) (mm) stress(M Pa) (MPaq) (mm)
Girder Left -16.243 9.088 100.3 -16.437 10.249 104.94
Center -2.138 3.523 50.96 -2.058 4.312 52.29
Girder Right -15.663 8.122 100.3 -16.05 8.702 103.61
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Fig. 6Result of dynamic modal test for transition track

(a) Naturd frequency

Fig. 6(a)%} %

1
s

[e)
T

o] A7IWB}el| FF=

=
K2

A3
"% 7(082%) 0.2 etk mhebd], 924

o] 7}

of ut

ki)
=
o) O

Aow e,

A ERA]

i

il
W

Fol o =74~ (Logarithmic  decrement)el] <]t

S

&

]

An) B4 A} Fig. 6(b)ehee] 75 shvl

o

el

€]

%31

To-

Nl
uze]

i

Fol7hek 1.26% FE o= v

x

7h41v) €]

ko3
T

tgor], =AY A,

S

)\ZQ_OX]
=T
LFERS T

SH-A A 22523007k 3] 9] =AY

il

ol

7} oF 5%, 0.82%0%1.26% °|Wl= YEh} A F=x

o

=K

o

- o
=

i I e P R i

S

-

S
LA

datel 7

Elac

300%t3] ¥ =

Eis

ard



[e)
12PRTD-C059777-02, ¥ AW: ZIALEAE=7IFAEH Ew A%
St S 93t F S A A=A AR ) o | H o | HEATEE BT

[1] Deutsche Bahn, DB Netz AG (2008) Bridge deck Ends, Check for serviceability limit state of
superstructure, DS804 — Appendix 29(German language).

[2] Deutsche Bahn, DB Netz AG (2003) Richtlinie 804.5202 (German language).

[3]Rudolf Seidel(2000) FesteFahrbahn auf grofRenStahliberbauten der NBS Hannover-Berlin, El-
Eisenbahningenieur (51), pp. 23-29 (German language).

[4] Deutsche Bahn, DB Nez AG (1995) AnforderungskatalogzumBau der Fahrbahn, 3.
UberarbeiteteAuflage, Stand, Catalogues for construction of slab track (German language).

[5] Edgar Darr, Werner Fiebig (2006)FesteFahrbahn, Konstruktion und BauartenfirEisenbahn und
Stral3enbahn, ISBN 3-8266-1485-2, Eurail press (German language).

[6] JI. Lim, S.O. Song, J.Y. Choi, Y.G. Park (2013) Experimental Study on Applying a Transition Track
System to Improve Track Serviceability in Railway Bridge Deck Ends,Journal of the Korean Society
for Railway, 16(3), pp. 207-216.

[7] 1. Lim, S.O. Song, J.Y. Choai, Y.G. Park (2013) Experimental Study on Characteristics of Deformation
for Concrete Track on Railway Bridge Deck End induced by Bridge End Rotation, Journal of the
Korean Society for Railway, 16(3), pp. 217-225.

[8] K.H.Lee (2013) Applying transition track system to improve track performance in a railway bridge
deck ends, Master'sthesis, Seoul National University of Science & Technology.

[9] K.H. Leeg, J.Y. Choi, M.C. Kim, Y.G. Park (2012) The Behavior Analysis of Track of Railway Bridge
Ends Deck Installed Transition Track, 2012Autumn Conference & Annual Meeting of the Korean
Society for Railway,Gyeongju, pp. 1342-1352.

[10] K.W. Kim, J.Y. Choi, C.E. Kim,S.G.Lee, Y.G. Park (2013) A Study on Behavior Characteristics of
Transition Track System, 2013 Autumn Conference & Annual Meseting of the Korean Society for
Railway,Daegu.(Submitted)

[11] Korea Rail Network Authority (2011) Railway design Standard (Track part).

[12] D.S. Chun, J.Y. Choi, H.Y. An, Y.G. Park (2008) Behavior of Fastening system of HSR bridge ends
deck on slab Trackinstalled Bridge, 2008 Autumn Conference & Annual Meeting of the Korean Society
for Railway,Gwangju, pp. 1624-1633.



