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Statistical Characteristics for Longitudinal Friction Behavior
of Rail Fastening System for Concrete Track

Hyun-Ung Bae', Sang-Jun Park’, Kyung-Min Yun’, Beom-Ho Park’, Nam-Hyoung Lim”
'Research Institute for Construction Disaster Prevention, Chungnam National University
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Abstract In the case of CWR (Continuous welded rail) located on the railway bridge, the CWR has additional axial
force due to interaction of bridge and track. Therefore, the CWR tracks located on the bridge have to secure the safety
of running train and CWR track through mitigating influence for interaction of bridge and track. The railway design
guide in Korea (KR C-08080) provides a certain value for property of longitudinal friction behavior of rail fastening
system that is major parameter of interaction behavior by applying European codes. However, in order to apply to
domestic railway, it is necessary to review property characteristics of the rail fastening system in actual use. In this
paper, the experiment for longitudinal friction behavior of rail fastener applied to concrete track on the railway bridge
in Korea was carried out, and statistical characteristic for property of the rail fastener was analyzed from the result
of the experiment.
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Fig. 1. Property of longitudinal friction behavior of

rail fastening system (KR C-08080)
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7. Histogram of longitudinal friction parameters
(A-type fastener)

Table 2. Statistical characteristics (A-type fastener)

Standard Design

Data n Average Deviation Value
Elastic Limit

51 1.04 .692

Resistance (kN) 85 6.510 046 262

_ Elastic Limit 85 | 2114 | 0398 | L177

Displacement (mm) —

o MAGSE ZAE A9 Table 13 Zo] Euro Fig. 7 853] 33t A-type dlgA 2G| 1k
Code-Basis of structural design(EN 1990:2002) [9]°14  w}&7% WEEe] | A2E1A0S Uehd 2o & et
AlQFsl= ko)t Table 1914 nd 2@ A7 4 = 4 Al SATEL 49 kN HIZ Hat 6.51, FTHAF 1.05
A3, Ve WA (Coefficient of Variation)Z, & kN9 FA14 S5AS zton edhA] W= 1.5-2.9
Table 1. Reliability index of the design value by experiment (EN1990:2002)
n=1 2 3 4 5 6 8 10 20 30 ©
Vy known 436 3.77 3.56 3.44 337 333 327 323 3.16 3.13 3.04
Vy unknown - - - 1140 | 7.85 636 5.07 451 3.64 3.44 3.04
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Fig. 9. Histogram of longitudinal friction parameters
(B-type fastener)

B-type A2
Code [9]°l <J3l @7}ek A%
9.90 kN, EHd3HA 9] 0.89 mmE =5 ITKTable 3).

Table 3. Statistical characteristics (B-type fastener)

Standard | Design

Data " Average Deviation Value
Elastic Limit

Resistance (kN) 76 8.058 0.592 9.861
Elastic Limit

Displacement (mm) 76 1.693 0.352 0.887
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1 Table 4. Statistical characteristics (C-type fastener)
=
= 12 A
2 Data n Average Standard | Design
E 10 1 % | Deviation | Value
o g Elastic Limit
§ | Resistance (kN) 165 4.920 0.759 7.229
£ 1 _ Elastic Limit 165 | 1102 | 0246 | 0.550
T 4 Displacement (mm)
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Table 5. Statistical characteristics considering vertical
load (B-type fastener)

Standard Design

Data n Average .
e Deviation Value

Elastic Limit
Resistance (kN)
Elastic Limit
Displacement (mm)

4 11.221 1.196 15.336

4 4.553 0.516 2.776

Table 6. Statistical characteristics for vertical load
(C-type fastener)

Standard Design
D A
o ! verage Deviation Value
Elastic Limit
14 10.342 X 12.974
Resistance (kN) 03 0.765 12.974
' Elastic Limit 4 5330 i o0
Displacement (mm)
ZA 520 WE 2uek A3tE e nhde EAy P
A¥ Ao Eq. 19 28 #A= Yl 4 gk

7N, F= 7385 AlstAl A2 TWd A
g, Foo A% vAIsA AR o] T0F A9y
e AR, NS FAEES UERIT.

Table 73+ 80 Z+zF B} C-type A A9 2615
v A & Aol 2 Eq. 19 TA FAE A8
B-type AZAGAe] AAATFT a= 0.137¢]H C-type A
ARAE 0.1442 B-type] 499 FAsHA B7HEA
t}. Fig. 13} 7Fo] KR C-08080 [3]01A4 AIX 8= =28}
T A B FAFHEEETA 0.65 m)
195 kN2 AdAznu §& & & kol
AR3F7} tha: FEste] F7H4Q1 Al g dlolH

o A%y Fel7t Basi,

s

i
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Table 7. Longitudinal friction relationship for vertical
load (B-type fastener)

N F F, a

40 kN 15.336 kN 9.861 kN 0.137

Table 8. Longitudinal friction relationship for vertical
load (C-type fastener)

N F F, a

40 kN 12.973 kN 7.229 kN 0.144
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