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A Long-Term Friction Test of Bridge Bearings Considering Running Speed of
Next Generation Train

Soon-Tack Oh', Dong-Jun Leez*, Sung-Min Jun®, Shin-Hyo Jeong®

Abstract: Structural behaviour of PSC box bridge, on which KTX train runs, is analysed up to 500 km/h speed considering 12 stages track irregularity
and interaction between bridge and vehicle. To evaluate wheel forces and rotations of vehicle, lateral wheel forces, derail factor and offload factor
calculated on the track combining the bridge and 170 m normal track are compared with existing allowed limits. Maximum longitudinal displacement
and accumulated sliding distance of the brige bearings for simply supported and 2 span continuous PSC bridges are presented by each running speeds.
Long-term friction tests based on EN-1337-2 are conducted between PTFE and DP-mate plates. Finally, the long-term friction tests are proposed
to consider the increasing speed of next generation high-speed train.

Keywords: Bridge bearing of high speed train, Accumulated sliding distance, Long-term friction test

1. M E HRFEHR(EGLE D) A7 2D, BHAES EAT
o] AN =S SLARDP T GA AU 2 g,

&AL A o2 S WAL L AT ) 74 3 8l ke Ve SOl & Fol MskE
EAE QA £ SERTUEE ste] Folie g ME ISE sl g3l i
9 Eudd Fo)A FEST} ol Folgink 71E Amet AW DHHS B, T1Ee] 153 i

s

-

Hlwato] 1412 845 300 kmhe] KTXSF200 kmhe] & A EE Qlo] 7120l #8511 3]
GTX2 o] a2 o2 3438}% 1, 20131 HEMU-430X QHg Aol sl AAI7|Fe] thEHQA 43} Beto] &

123 0] 428 km/h HIEE A H L5 0] th 71&8] AAZIENA 87E = HE8AF, A3
=

FEEAH ZA
HEstel AR5E 93 58 A5 iz g dy =SSR Ao vt AldEd e UM 2%
927147l B4l0] AFE 1 Glch Shole] A%, A Lol Thsle] TG iel Seol wlget, A
71522007 ZF2-2] TGV-P2] 575 kivholo], o] 73 /ol HEHAS UIC AH3f5-& o] A b g2
© 20113 =9 [CES 7] %3} CRH380B7} 487 km/hZ 7] & @A 3t 6 A= 8 H A= B2 AT 2L
S % 350 kvh BLEe] Bl nEAA S Antshel v ol HE3Er10) uhg vl stk ma et mage] 4E
% Q% Held, 35 5 FAke) 143 mAgs g HEHE TAL ANRAS M8 2 AN A 3
A 7% FE ek B 71k AR Fam gl A1ES Mol e olejd 24 E A His
o). ) AT 75E B AT E FE 2L <430 o = ATAERe] 2 Y(20133~2015F) 2.2 7| = 25t
km/h T4} 288 A @uoked P, gaH T A AT T Ry H 1E5HE A S B, el Ak aleke] A
A& 1123 T2l A7 &2 283k E““M 52
4359, Mestr e st AL 2 F e w4 STATE o SATAEE 5 AR &5 ge el
239 AL 7Ey| e stnl AN 28l F 8T FAL 2 AR} Al TR EE s B ESAtel el i (‘)i:[Lg} 37
39, AeHsty) & st A4 A 28 E5) s W33t 2pegs] 2 2 wol ol th’k 71 2 A -5 skt &=
syt o e smtecnacrt & A4 AARA D013 820143 0 2 ) A%
B =R )3k £2) 52016\ 49 197H4) 818 2 BujFAE 20161 59 GA e} At EATE AT 15 S 7w ] vt

3o E2ZEIAE AASHFUTL

Copyright © 2016 by The Korea Institute for Structural Maintenance and Inspection. This is an Open Access article distributed under the terms of the Creative Commons Attribution
Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)which permits unrestricted non-commercial use, distribution, and reproduction in any medium,
provided the original work is properly cited.

34



e
L
oii
=)
=

%2 5= ako] phaAl 8 755 25,000
RN B AP ATHE] FAYHL

e TEIAA

o B
o
=
b
>
ftlo
of

My
wo £ St
*

o, Oi

o

=)

L

>

)
o)
p
2
2 Al
i offl
WE o2t

gt rlo

N of
El
~ ol
-
[N
i
rlo

PN
2
>
o
OO
BN ol

ol
Je
< g
o
oz o

b ox
ok
N
Blorr k2 2 0 o

o

of\ oblo r
Ofr
2 rr

K xo
¥ rr
o

T &
N oft
OHE:-‘

1 o X
Liggs
o
)

i
)
Jut

ol
o
o
Hr
-

N 2l

QL

2 oy (2
g Lo

=

ol

ol

pl
4
e}

o 2
El
ot

)
ol
2
f
2
ook
ot
o
kl
)
fu
o
:?L_',
e
o,
Ol
o

oy
2

[

e
X
L

Hoon
rd
i rxﬁ o
il
o 4

7%= 7HItk o=
F7]5olH, oA %t 7]E
J J47-2} sh-Ate] ol PTFE 24
o npEA| o] npERE A 83 Al F 0] AHE A
7R = I ol 4] upER) o] W35S 7k
|5=o] vl = o] QA ke Agoltt =] ek
A7 28 X ol - E T KS 7o 2=
7toll W& mEFubz o] w2 ol s AR SV E &
3t &7 thA sy ] FE3tE 2 o] Tk A4
P W43 A7 o] i)

F7|upz o) 288 npEe] o]l sh s 25
739- 245 0.4 mm/s 2, S350l 2|3 A
15 mm/sZ, EN 1337-2 7123} CUAP 03.01-78

skaL Qlout 14 W] F4 7 F

r

do oy Mo
o Bl o

o
2]
o
ok
XN

U
==
o
2
O>"
-z
L

ot

ikl
o

O A Yo my
>
o ot
o[\ N, ©

:

o

>
o 2L AN o

i

!
P

N

e
Ol
[oZ

¢

)

T ro o By
o
o
2
-0,

2

Do fo
=

HlOSL ) ot Ok pi HiF DL o
oly
i o
N
£ ol
i o

= i e
¥
2 o

B o
o
2

L
o

o,

>

3H A o] 8 T T
A , IFE =2 0] 574 2] 50,000 m
o) gl tigk AP, s By &S B AV =0 71
%] o] 9Jtk(Structural Bearings, EN 1337-2, CUAP 03.01-78 ).
T3 fdoll A 585+ EN-1337-2% A7 |npEAg 7=
2 2EWsle} Falgol &gt ol s A the Hrbr |+
S Ajkstal oy o= 7 1A T FYPLTF 350
1ol 7492 283101 9] 0 2 2 KTX 2} HEMU-430X
F 45 450 km/h ©)/de] AT 15H S 1
o Algsda B35 183 FYEE St tig
TR AA 15H wFo it AAAS AAE
HiE o 2 B} §e]HRl Wbyl ol a4k
A 7)1 38 9 145 wEe] 28 AsS I
AS3sta A 145H 7o AsS 1es FAEE9
7N sl A-g Fote] w Rz o] A S U
ol F3e FEAIYH S vlRdsty] 218k ofefie} 2o
AFe-S Ak},

H

=i
=2
s

> AL
ul

XN,

AN
Lo
ol
o

o
ol

&l
o
Ol

ol
p

6°

¢

1) 71 Fke] A E} A o e 2 Q1579
o) B L HlE o2 AAASS 9B BB £

) SA T B M,

Z5e} S o) 4 9] 300 km/h F3EEL] KTXE &
7F& 450~500 km/h 2 52 2pA|Th 21553 9] 23835t ]
g€ 145 nEgTRES] A8 9 Bl tigh vkt A+
7F = AL gl o, S ME S AL = Qg niE
1 vhgkgke] Yl ol sk A7)/ 9] v A i §HA
A 9 o)l 5 A ol Uit Ay 7o) vlgske] o
g o] 71 A SR Qs TR E2| 44| o=k

A 8)2)71F 02 v]= AASHTOSF ASTMS KS7 153
TS nhEke] 4y A AR JRERHE o
F AR QT ARFE] o] T o] 5 A Y] FTtel| WhE A e =
3th. =< DIN EN 1337-29} CUAP 03.01-78 7]&&
A H W 37} SHA| opE A ol T3 7] =S Alkskar 1o
to3 &bzl gt ZH2ke npdATE S35k
JolgAg ol thek aei7} i o Uk a2
e uEd2 7HA sk YRS ST AESEE
0] FU) & o] FeLre ek are o)

TE Y-S 53 AAHQ HolE A&

ot
fr

Au]

ool
ol

o
g
J

-

N

(/=)
bt e
LA

2
ol
20

M > rZ oE
e

o8 o o BN Tk
©
:0|:1(‘,

> ol o
o o
N AT 1

off i o

o to

(S

@ op

ol it

>

> 2

o O

_>|,1_rl

ol

b

i)

filo

i)

o

_0|L
S

El

o

N

oo

1o o

e o Rl of
o

X
Ht)
N

It

500 km/h= 5

oS
N
o4
™
M
oz
N N
Ib on
1 Jo
lo o
oft 1}
L
for 1,
=AY
e
r% 3
T j{g
i &
mi rir
T
i 3
lo
o) ]

W Aol At dA7]Eol FHE o oF st ES o]2lgt
A S RS2 JA| EE7 202 WA Aok gt

&l 9] o] W A 2= Maurer A< MSM® w23
< 7ste] 71&2] PTFES} Bl ste] 2 vl o] ahz-#1 &2 5 bl
o] T3 ol 5 A7 T18]aL-35°Coll A 3% vpEA A TS SR
3] 40 vljo] FEARSVITHS AL k. el X1E3
Mageba #1321 Robo®Slidei= PTFEZ2] 2 Hl] ©]d-2] & &-&
g EA37 50,000 m&] 2 o5 vPRAIE S T U

J. Korea Inst. Struct. Maint. Insp. 35



TS FAANA w23 Z A7 EAsHE 143 wEko
23kl A E© & ETOA(European Organisation for Technical
Approvals)9} CE <15(Conformity to European Marking)<
B3 gkl =) al gl 288k w2 A w]e] 73
¥ E23} VR 2 5541 F3 PTFE vHEa-& 135}
u&de] S FEER o3 W= F S 9 A o]
A8 7R Q1% vt E g sttt

U 143 AE @82 300 kmh THEE] KTX -8
st} A 298 E 9 AEet adusE M=}
okt 187 Rk | AAV S BAskal R1.9™ 420 km/h
NEA S AE 58 EAHE 15H A 2~EH S Rg 54

olt.
ol
fz

35 g 14 S
LG =R A THE TR 7 Wl wEe] 73
- WRIAAE ALl A sk 7138290 @7l ¥
ATk whebA =) a1sd el 2 9et S7hE asd 3
SEE WFT IR A7 2 dSs % 5E
ko] o] 87 HM o5 98t LEskT Al o W2 &
To] npEAIE | X|5E EN1337-2 A7 A EH S =
W7ol At S7hEEES 288k A7 AEH
< 9% i A EYS 283 TS S IR T
A AL TSI £33 AR I w1
2ol A=) daahg-S nEd s Aol s @R A=
S B LA ATEAR S 1T Ao A8 55 58 7

Ho|BYE T WFE 2§35k

5 = A3 A A 71FS Hrislr] 9lste] A
HusH 7ol A -8 521 PSC ¥k w#ol] thate] 53¢
Zo] HZ WAYS= 40 m DI I FE A SATh
TN I A= F 85t wEge A TYH
oA 23.5 mm Hol &-EF2HSY, 035 ¢ 518 HIEE,
973.7 pradian T8 A 213} 1.2 mm/3 m o] o] AW H=
FFs USAACK k. IR FEEE g F8%
KTX 2Hgéta-2 UIC sta< A-8-3kal, wiFe] ATk Al
g3t 7| F2AA 7S A TS S A
O] AAAMN A ARV MEE T80 Wik GRS 4T HE
o] Ak 23} vjwsla IuE gAY 2

AH 32 AR ES 835 X)) A s v wskth

O

(98]
=N
re
Al
1l
o
Mo
[l
Ju
Jo
Ral
12
o
1]
12
o
I
Al
I
=
N
o
i
=
~
’R}
N
=4
o
&.3

22

--© - Newmark B ey

—=— Runge-Kutta
18

« 14
[a] ;
i .‘.
¥
& &
&
0.6
0 100 200 300 400 500
Speed(km/h)
Fig. 1 D.AF. of PSC railway bridge
si4 el ol Melvk ol sl AR a7k PSC
AW EFE 40 m AZHe] MTHH Sen 24 nlgke] 2214
m o3, BAAEES /M f=4 mgoleh. Y EFe) M
P, A, HIEY BFE ot S U wEe Hasvt 3
A Ao T AZE Ao E ZASS 3 W e vy
2 RS KTX SHAE D209, 313, SFwa of
Uzt e, TS 2 8 o3t fFE 9% T4l 1Y
5 YES FHA 552 A, O, 253709 o
22} skl 3349 52X Ak ST KTX Fazte] 3

A ZF 1709 AA A 7 271 9] thabE e 9 4709 S5784]
Ao g »~xgy AHE AAst F 38 AH=E T
AT}, Power Spectral Density(PSD) function2 ©]-8-3F # =]
A B AR 4 2 Atole] =8 AR A
THgage), dlD7ES] Fo)xto| )] = (cross level), 278 ¥ <
HE=o]Ql A& WM(vertical profile), 18] 3L ZL7re] 3tk
Bt TYAA S(alignment) Z TA == 4712] 502 A
okel 6719 RE S 1&5H 807 67) 7 Sofiste] A ols)
11 Hamid 5ol 93l 7H*&= o] m]= FRA! 7A€ A 2~9]
Eq 1k A /183 A RS Witk FX|s)
238 Newmark-32} Runge-Kutta ¥2]-2 A-8-3F0] 343121
H| et R o, A ZAME ATFAHES A8t A 31
5 5438 72kl Runge-Kutta® -2 41

PSC 143 weko] sjX 27 Fig. 134
%100 km/h~500 km/hell th3h 2] H i 9] = S0l A 4
mm HAEH oM T2 A= 7| ELWEE e olA
£ F3EE 280 km/holl A 7 mm F7HE S5 A= 430
km/hol| A 8 mm o]/ 'EA Rt | 52 i Al“~(D.AF.)
=213 7|53 o4 7| AAVIES HAWS, 7S,
G317 HEH Y ARS BT TSI Runge-
Kutta® & 283 s A4 7= a3 A2} d443

P

o



10
]I Normal track Bridge track
S ||

Ll
:‘MAM' A

-3 -2 -1 o 1

Relative time

Wheel force{tonf)

Fig. 2 Max. difference between Wheel forces at 360 km/h

A3} vlwsle] 23 A3}l WA Newmark-3H-S 2]
43 745 Ho e Ad= AR oY 24 YA =3
59} 2fo] & YERA AT

o

o2 BN w¥ FoA Bt 855 % a4
St A¥) 2A| o] FEFS AlL)stal B 26.5 kN2 &53150]
Z+-2-5199 31360 km/holl A1 68.5 kKN7HA] SZE] Q) a1, YA T3
LT A ZF §52] Afol7t aeFRtel| Al A LAY SHATH
o8 g &F5t52] By wi/AtEe] 3 AN wike]
T2 W Aso] &S v THOh et al., 2014).

Yut= gy} wEFe] f3tE-S BA5HH S35k Hulgk
& Yuksrgol A *&EH 2 0 5 FA WAy f-572] st
o} FREETL S 7}Q<>1 W] FHAFO| == A5
of FZEHAT &5 FA A5 fsleatelo] 9ok o
X|5keq Fig. 20141 YFERH Ble} Zho] F<4 5 360 km/holl A
61.5 kN9 HoigkS Ueh L 318244715 7k 0.8 thsted
FYEE 330 km/holl A 2HE Yo S48 58 5
Al 721 60%=S F34: 5 340 km/h ol A 420 ki/h -Fol| A A

3] 5} THON et al., 2013(a)).

33 I&E PSC W22 Enfs t2re| Sals|MZt
5T A é?%ﬂr HAE xpF Al oA o] TR 3] Azt
< Fig. 304 Yehd v} 7L°l AR ol A FYEE 170
kn/holl A /3 4= 0.021/-0.019 radian 2 3§24 = A1, al e
TRl A= F34: = 200 km/holl A 0.031/-0.025 radian©] 7]
S5k
£33 A7k = gl A Fig. 4914 YERA nle} o]

FIF
>

N

—— Max. Ground
————— Min. Ground
0.03 —=— Max. Bridge
—a— Min. Bridge
0.02
H
5
T o001
E .
2
B
2
£ 0 200 -*300 ._.,.1 r‘ Aﬂ.)"..’ 500
= Runn| ngSp)ed(Km/h) } ;- W
n‘ b
0.01 I"
o
-! R
T, 4
0.02 Ul' v v ;
(] .‘. ’
\‘,l*
0.03
Fig. 3 Maximum/Minimum pitching rotation
0.00015
—— Max. Ground
————— Min. Ground
0.0001 —=— Max. Bridge
—a— Min. Bridge
0.00005
.
=
]
b1
g R S ——
= 100 T200 T S00--___._____. It S 500
5 B,
= Running Speed (fm/h)
2 4
o 000005 1y m i [ .
£ A AN N I
= by "&’\Fl‘ [ ] K ¥‘|
Vioow [ A [ PRt
|" A ‘.\ ; \ o
-0.0001 g - » K
i w
3 ]
\ '
b /
-0.00015 “r" -v,'
A
L d
-0.0002
Fig. 4 Maximum/Minimum rolling rotation
0.4
0.3
W W
—_ l"I-‘H
B -
e ———
T 01 - -
= -
2 P
=
2
g o i
= 0 200 300 apo H 500
& !
s Running Speed (Km/h) :
e ——Mgx. Ground |
01 ' y :
————— Mip. Ground
—=—Mg3x. Bridge
FN N, == Mip. Bridge ‘
02 Y N . i
0.3 _

Fig. 5 Maximum/Minimum yawing rotation

J. Korea Inst. Struct. Maint. Insp. 37



F34 480 km/holl A H T/ 42 2.09%10-5/-1.83%10-5 radian
o] AL A, nLEFTR oA T34 5 430 km/h ol A 1.01 %
10-4/-1.66x10-4 radian”} 223} T}

293 AZLe. kAol A Fig. 5914 UERR HEg} o)
T34 5 400 km/hol| A ZH tll/Z 42 0.280/-0.280 radian©] A4k
H A, AT A= F 4= 500 km/hol 41 0.280/ 0.080
radian©] 3|4 =] T} 0] 73-9- 3| 7ol A Apo] & U}
Wiz Lot LRk gt algF1E Apo] ol A 9] xtol= 3] % 3]
Zzto] & zto] & YePd Wi, E8 5] 7 7+2] 79 v 48kt

34 T1=5F PSC wEHkElo|l =Moo S|

A Bene] wEF T A4 G w @bz o] Ao 4
oz A g = ek o] Foll A 3.00 mmo] 1L IHEF o] FTk
o] A= 2.52 mmeolt}. o] A= HAEA Aol sAR]
1.16 mme]] ¥l3te] Ht 2.59 v} Sl = }ict. sjA A& viet
S 220 F WA KTX ¢L5HFo] 149 Ho| B2 ATF Hof
201548 7}3,262 m=E FA SV} (Oh et al., 2013(b)).
2737 A%l A9 i EFWEF ol s 4-3HS S
Zhol| A 3455 400 km/hol| Al H TS 0.72 mmE Teal
o] 7490l v|shH w]u]SFTHON et al., 2013(c)). Fig. 6114
Wbyl o] Fei& e Aol WS YR L 34} 3] EA

35 11/E PSC wEfEtElo| &7| OREAIY

A4E PSC wEubzle] 7] wpEAE-S EN1337-29
CUAP03.01/78715S 7|HFo 2 FU 3t 2o Tk &5
Wl =2l 2 25,000 m A7 PHRAI RS =3Eki T
71E9] PTFEH-2 -8 vp2A 4= A 3ol = E7-5131 10,000
mollA] &35 0] $HA Ul 7435-2 YERNI L, ¥FA S DP-Mate
T YR 277l A A upEATE 3] et i ov 3

0.0015

y = 2E-12x* - 6E-09x? + 4E-06x + 0.0003
R%=0.9853

0.001

Longitudinal Displacement({m)

- +  Roller side

» --@ - Pinside

100 150 200 250 300 350 400 450 500

Speed (km/h)

Fig. 6 Max. displacement of bearing for speed

38 TEFESTLIXHTUY =2E M203 H22(2016. 3)

2 o2 A7 A E S REAZTE A LE vEAEAR &
o] &3fe] 2= 3K-35°C~70°C)H] A<5(0.4 mm/s) A E 4
2 14515 mm/s) A H S 32 L3 Fey3te] npEA| FA] 3% vt
BE30.7% 27dwsES YERRl o™, AASHTO 7159
HAIF X131 412 30,000 kN S HATHAI 7] 5 ARS-Sfe] 3b
58-89 1.5 vl & Aslslar 5 B3 fAI5k] S E
I AFEYTRE S-S A Z T (Oh et al., 2014(b); Lee et al.,
2014). Fig. 72 253}l W& npEA3] A5 EN1337-2
of| A A gkt SHA| wpEA| <} Bl arste] GERA ATk
A= wFE W ZFrRe YA =S s 915tk
Jo|u} ~u|g|Awd-g Ag3it) o9} 22 T/
k2 v}#A| S=2] PTFE(Poly Tetra Fluoro Ethylene) 7}
skt 7129 AEn g T2
A 713 Aok T8y T 1E5H KTXS] 292
& 5o ot 5 A AF Y B H vhET &4
A% F8 WiF FREA 9 &4 5 ot
A7 B o et S84 B} B 3
T AEA], AFALEA] T BAdo] 7= EE QbHX
o = AT 1Al 5715 o o]l t gk Al 55t
i Fuldo] 8 =3 ek IWbAQ] v wEFe] A 8
T2 A AFTHOE 450 o] do] FrrEojof
3t 232 o) Y2 H A 5 o) T8E0 A
237 0] o] Fo] Hoksh=t] o] WFFH L 1/10 0| th
U7 Hrke] 32 2491 npEuby o] Ao F A =
2=dtE &kl 9 AsS E338H v= AASHTO

o (& o [m g
[‘_‘E_i, > jutal
N

P
2

£ e to rlo
=

ol I mt = |

gﬂ
o

i

fu

2 75

i
i
Kl
o

N

=

oft

o

op

0
A/

o
Y,
ol

M

5
9< 9
Sk Y FARGL 283 SN AT AR5

0.06

o
o
&

DP-mate results r‘_/

0°C -20°C -35°C
r10°C EN1337-2 Limits +21°C

o
=}
&

0.01 J\/
1: PTFE results
0

0 100 200 300 400 500 600 700 800 900 1000
number of cycles n

Fig. 7 Max. coefficient of friction in long term test



3,262 m2] A olE A7} FHEHH 7|E WA 7]E0] &
£35h= 10,000 mE 7|RFC 2 W o] 31 o]/ FH s}
7] o8& Aoz g} T3 DIN EN 1337-20]] 74k
5T A7) np2A| 8-S B3te] PTFERl T3 2 &2 3 4,548 m
T ol s A oA npzkze] stto] Ay St AT F AF-E
& T3 7€ 145 weuhge A 0] 23
A UTFEL 1598 @A £ A0 Z o JETHO et
al., 2013(b)).

4. 82 E

Ale) 24 FASEES )@ 3143 psCae] T
A5 Aol 7P L A7) 918 A
shdc. 53 myhgel Yy

PR Sastel Bl 7]

1) 40 m ©73%F PSCu e Hofl A SthAT+= TS5
430 km/hollA] 2.130]31 7]& A A|7|F0] 878k Huld
9, A, GRS A7 D HEYL B F v

2) Yt} wEks AR A =Tkl A Ao &35

7 FAF AL AAFHE TN A T LEHAG D &5
g 293

3) Aol Tkl o gt wEFEz e FH o5 A 7 YA
FErol A Al A7 3,262 mE S|4 E o] S
& FH37] g vpETe) sdo] 8 FHTh

4) CE ¢1Z0ll4 2 7-31=EN1337-1 u}ae] A7|np A&
< 33l PTFE vpE3He F2 o] 2] 10,000 molA]
et H A

(<3

AR =

o] A= A Tely) ETstn Wl o] Ao &
LR

References

1. Lee, H. J,, Oh, S. T., Lee, D. J. and and Jeong, S. H. (2014),
Durability Evaluation of Pre-Stressed Concrete(PSC) Bridge
Bearing for High-Speed Railway, Proceedings of the 25th Annual
Conference, Korea Society of Steel Construction, Busan, 169-170.

2. Oh,S.T., and Lee, D.J. (2014a), A Dynamic Analysis of Rotations
at the Center of Vehicle Running High Speed KTX Train on the
PSC Box Bridges, Journal of the Korea Institute for Structural
Maintenance and Inspection, 18(1), 59-67.

3. Oh, S.T., Lee, D.J., and Lee, J. H. (2013a), Dynamic Analysis of
Wheel Forces of KTX Vehicle Running with High-Speed on the
PSC Bridge, Journal of KOSHAM, 13(5), 1-7.

4. Oh, S. T., Lee, D. J., Park, K. R., and Jeong, S. H. (2014b),
Durability Evaluation of Pre-Stressed Concrete (PSC) Bridge
Friction Bearing for High-Speed Railway, Proceedings of the 25th
Annual Conference, Korea Institute for Structural Maintenance
and Inspection, JeJu, 18(2), 436-438.

5. Oh, S. T, Lee, D. J,, Yeon, J. S,, Kim, Y. S. and Jeong, S. H.
(2013b), Dynamic Bearing Behaviour Analysis of PSC Box
Bridges for KTX, Proceedings of the 25th Annual Conference,
Korea Institute for Structural Maintenance and Inspection,
Yangyang, 17(2), 711-712.

6. Oh,S.T., Lee,D.J, Yeon,J.S., Lee, H. J. and Jeong, S. H. (2013c¢),
Dynamic Behaviours of the Two-Span Continuous PSC Box
Bridge with 40m Span for KTX Vehicle, Proceedings of the 25th
Annual Conference, KSR20134032, the Korean Society for Railway,
Daegu, 130-132.

Received : 08/21/2015
Revised : 12/30/2015
Accepted : 02/16/2016

£ R AR 04 40 m DAEREPSC w RS T
2882 st sttt AgFe] &S5t &
d

A FFAEL 587 v sl St

wloLS 79k

A g0l : 1% PSC WL, A 0] 572, 37171 A

© 2 38 AHFEKTX THAE FAEE 500 km/h7HA] 12 ©A B2 A =847 45
A3 HZHE W7el7] 18t 170 m GRE=/dE gt 23ste] Joka @adAl e
SaLo] AL FE Aol Wele} 2ol s E F
3} DP-mate®] EN-1337-2 7]&2] Z7vHEAE & s3atitt. 3w Z7 A g2 ApAt) a1 o] S7F

&= 2 o) A3+ T PTFE vhkg
= FYEEE vEso A

J. Korea Inst. Struct. Maint. Insp. 39





