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An Experimental Study of Fastening System on CWR(Continuous Welded
Rail) Track Stability
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ABSTRACT

Until now, the railway has been constructed using track with jointed rails of relatively short lengths to
allow thermal expansion in hot summer months. These joints weaken the track structurally and increase
track maintenance cost and power consumption of the running train. The CWR(Continuous Welded Rail)
Track is the solution of these drawbacks. Although the CWR track not only reduces the track maintenance
cost but also increases the life cycle of track components, the stability of the track is highly affected by
change of temperatures and vehicle load. A three dimensional nonlinear analysis which considers rail,
fastening system and tie has been performed to understand structural behavior of the CWR track. In this
case, the translational and rotational stiffness values of fastening system have not been studied. The
fastening system makes ties and rails connect. In this study, the stiffness values of various types of
fastening systems which consist of clips, rail-pads and insulators are determined by the experiment. The
experimental results of the fastening system are compared with the results of parametric study that is
performed to investigate the sensitivity of fastening system on stability of CWR track.

Key words: Fastening system, CWR(Continuous Welded Rail) track, Stability
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ofelth ¥ AT HPAE BA DEAE, TH, AA FolA AAl A§ Folul, YA s AES
Ao R FASAY. ¥ 17 Zo] HLdEFHL VX9 EFFolH, #Hdd=+= EVA(Ethylene Vinyl
Acetate copolymer) I =%} Studded Rubber =7} A& ojH ). =3 @ de] Zolx= Imo|y, =3
|9l KS503% KS60 18]al 1&H =8¢l UIC60L2 A3 ).
£ 1 AZA FF
FS-1 FS-2 FS-3 FS-4 FS-5 FS-6
Clip Type A Type A Type B Type C Type D Type E
Rail KS60 UIC60 UIC60 KS50 KS50 UIC60
Rail Studded Studded
Pad EVA Rubber Rubber EVA EVA EVA
Tie P.C. P.C. P.C. P.C. P.C. P.C.
¥ FS: Fastening System
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AAFA e HAad AFE Yo 17 33 o] P.CHE, AAHH 2ea dds 23 A= 2
Agzol BAE 7HE7)(Actuatonsh BI] FHI FHS ANAA BHS FAYGOR Fo] B
st AR 2eln b9 dAe A AE BRoz A% Fol dFe A s
@}j A= 29 23 ZEo] 250kNT 500kN¢] 7FE7](MTS: Material Test Systems)S AME3lo] 3=
3 shgow, dAv P.CAB AANE 457 SF wslAe Wl Ao Ale} oEe
UCAM—ZOAE Eote] AAZE 28al 1% AR FAld SAsIY. g 552 0.05mm/sec F%

(Displacement control mode)Z F W] 718 71& A &3] Al A5t s}
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& 2. AgAe AdE VIE Ad=e] v
= 7= A2E A AAH
FS-1 11~14kN X 2EA 9.89kN x 2EA
FS-2 11~14kN x 2EA 11.44kN X 2EA
FS-3 9~10kN X 2EA 10.58kN x 2EA
FS-4 9~10kN X 2EA 11.82kN X 2EA
FS-5 9~10kN X 2EA 10.56kN X 2EA
FS-6 9~10kN X 2EA 8.34kN < 2EA
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o FS-1 FS-2 FS-3 FS-4 FS-5 FS-6
= (Type A) | (Type A) | (Type B) | (Type C) | (Type D) | (Type E)
stiffness |7 o 22.805 19.196 38.307 30.146 44.685
(kN/mm)
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[olre] [elKe]
o FS-1 FS-2 FS-3 FS—4 FS-5 FS-6
- (Type A) | (Type A) | (Type B) | (Type C) | (Type D) | (Type E)
stiffness | 55 504 9.3581 6.8787 7.2995 8.7392 6.5431
(kN/mm)
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FS-6
(Type E)

124491

FS-5
(Type D)

128861

FS-4
(Type C)

110079

FS-3
(Type B)

76228

FS-2
(Type A)

83164

FS-1
(Type A)

81699

il

Stiffness

(kKN-mm

/radian)
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