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Parametric Analysis for Up-lifting force on Slab track of Bridge

under Train Load
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Abstract

The vertical forces in rail fasteners at areas of bridge transitions near the embankment and on the
pier will occur due to different deformations of adjoining bridges caused by the trainloads. The up-lifting
forces is not large problem in the blast track because the elasticity of blast and rail pad buffs up-lifting
effect. But, it 1s likely to be difficult to ensure the serviceability of the railway and the safety of the
fastener in the end in that concrete slab track consist of rail, fastener, and track in a single body,
delivering directly the up-lifting force to the fastener if the deck is bended because of the end rotation
of the overhang due to the vertical load. When the up-lifting force exceeds the clamp force of the
fastener clip, the rail pad is out of fastener, which makes decrease the serviceability of the railway, such
as noise and vibration. Furthermore, it is possible to reduce the safety of the track as the longitudinal
resistance. This study is focused on guideline suggestion to decrease up-lifting force in the fastener
adjacent to the civil joint of slab track of bridge throughout the parametric analysis between the vertical
spring stiffness of the fastener as the material approach, the space of fastener adjacent to bridge
transition, the rigidity of the girder as the geometrical approach and up-lifting force under the train load.

key words : Train load, Bridge transition, Up-lifting force, Slab track, Parametric analysis

1. M
1.1 mW2F cHRe| ER[IIsH
Jeke e 2 7t ds A4 FHe dsd 2o(a"E D
w
Sl d b il
\ lo
- -
[ a F\ Ji [ al
( VLl )wa
T A:) 2
I———
gmuzw o
5[7
a8 1. W2Eg =8
« H|3| Y - Thstn AF - AlE| #E S st - M AL - E-mail ¢ ildongchoi @korea.ac.kr
o H|3|2 - de{tstm HE - Als|atd 3etn) - gialaby
oo M3l - DSt S - AlS| 2 A B S} - gAY
oo 3|9l - DR{Cfstl HAE - Al3|2td 3 st} O



94

=

=

A
O] AL “a=0.032 ~0.152"

0.3m~1.5me®] t}.

L

L

(3a’ +6a% - 1)

overhangZ ©]

wa
24E1
o

F

+0.a
0.37466 ¢

8EI

=

3@ +64’1-1°=0

1A=,

a

)

]

H

[e)
o] 10m~40m¢! 7

T

7t

AAA, 7

e

~ = G =3 G H
~ B R IR R g X i
B LTEEusie g O ;
g e Ly g o oL F -
N = Oﬁ E] = z.#o iy ‘UI ~ -
ul TR T %Hﬂn% 7 o Mo ®
3 il FERNTIANT N L w e T <
R NsE o R ) R i~ A T
= _ T UL R AGOS
IW“ 7 WM - WL H 5 BT M; — SOON an Wﬂ
— _ o s K o Ao 2 B B o N <°
Wﬂ% %u%mﬂﬂumﬁﬂoﬂ%%mmomm%ﬁw o
bed o) _ -
mmm__ﬂ au]zvﬂ%u%qmowbtaﬁqwrwal Fon
I EEEJ@E%71€QHA0@0® '
B | . — i
| | o | < Mooy, WER g H R w o
SR jadd T =m | o — G 0 o
e K\ al g = ol NN N gy o R N
S K\3 T o T ot o N < T N <O &e =
N H N 7o o KD w = RS - _u_mo
= T o= N %o O W of ar H = ‘_W i +
o K T K - _.E _ — ZT = = o) B
= o R X oo DN ™ g ™ _ =3
iz 5B % N R O Moo M T El
L PEr T felnitRI :
- I R I O A S R = )
3 ST R N =S e
a N mE| i B W oo g O g TR - it
/_Mu_\ N JJ o TR R oo ww»m wy A= o B o o
E._ = E — N BO ~ o ,i S A Eo il
— = moe = T 0 < %o gl .
z hi BEH D o g AR w
- 8 gl Pmr T i R 1
- » < N T o = ™M o L B X3 oo
MR Wl = < N o= o B o
. = NI I g~ s
™ [ B AT = ,qu_ o E;ﬁ L - o
o S R R T Rl o
= il & o T =o N S E
5 K WA 2T o e®mmne o 8 o
o M Y — L = e [ e ) 3
: T s PETA Ty &
2 — W E W _ = o T o oo o KR r
SR S B e R e ok N
i H T oo KT g
— T ‘HOI 760 ‘mﬂ WX ‘m.‘_ = A_l R
& S o ME RN Y R e W o Ao
il 7o E AR R A N "o ) 2N A m
= ST o wF XN wE 8o =
N 0 o) 0 o) \Dr._ NS = m ) :/E M_| N X
E| = B o - YN Lo ~ =X hll N
— - A m T T KON 9P BAN = WON g x < o a B
4 E xHTﬂ%tmﬁtﬂaagﬂ%m#a oW
w K - [~ 2] ol -
iy __“_A_._ W o = e = W oo o X o g o X E| 5l B
Qo E..# =y T E WA_.O ﬂ_A.o KXo T X o = — O#E H._/H ol M.o
@ T T 4 = FR o e e T X = X
7] < .mm T ~ T . w7 e X' Nomow 1o = = B
N v kaﬂa@J%ufUrSﬂa_.Jﬂaﬁ]a_xﬂ_.aTﬁ o #]
il “ QM IR S N wﬂ L w_ aﬁ mo ar o
i W %o % 9 w0 B WS W w n
i ™ o ®E oV T o X7 o ot o T
T RN I TR L
20 3 D 0 - . o
N M Th T ®E T e SR a R
- WO M OB 0 % a\

— 280 —



b, 18] F8Fol 9%k wEgdRo] 3ld 9 wRle] oA @At B A Ageke gl FolA
71 A ES VA dAsts TS 1ydh A wi R SR AFEE AL AERTEREY AYMAY
Zolo] we #744) 2 @A (overhang o)), AEe] ALABZA ] 2T JA) 2 G (W FHR 23
o] A AFX 2 +A)olH o]E WA Z|HA WA= FH gy S A%
I 40 4 4 | 40 |
‘ COTTOIn | O \ TN
[e) N [e) PaN
| 14000 mm |
0.615 0615 0615 0.615 : :
T R R e
o x48()83075 03075‘ d 0.615 x 64 0. 3075‘ d 0. 3075‘ d
[ 5 1 [ o] [ 5 ]
N | J J N N
0. 554\ 38.3 ‘D 85 0. 854\ 38.3 4\0 85 0. 554\ 383 4\0 85

a8 6. oM 2Y

22 M 2d
a4 &2 PSC Box Girderd# ¢l slab# =7} Fd€ 343te=z F#4¥ 40m T =zs UIC 718t%
(BOKN/m)E 377t Al Astatsd

2.3 7N =3l A
g S Aol whE Ak 297~113% 2

25
®
20 ©
1
Zs 2
H 20
2 T
7 e
p o
— W6
® — 4 —+— itk
I, ) Vossloh SK B15 27|32
. —— Pandrol FC 1501 £7|x12i21
0 20 0 60 80 100 120 o s s
0 0% 1 o 0% 03 o0® 04 06 05
HFH A +3 2 (kN fmm) e 21 o)
Z | whE Abek = BHE A MEEX 2tHo| oE Uy {2
a8 7. MEEA LMo OB e 2 8 EHEEZX A b 2HHof otE =
® s
0 E———— 16 —
i B
© 12
Zw0 Z0
= 7 e
2. i,
E | —————
W6 EN
. —e—mzt \ —— g
2 B a
. —— Pandrol FC 1501 271422
, o .
0 o o1 015 o o 01 o1 03 035 04 045 05

Oz 9 BSHEZAN MEEA 7F7—101| oeE w2 2 10 2R 2ZA Jﬂlé"bﬁl ?_Faoﬂ =Yg

— 281 —



048 (kN)

3% 11. overhang Zol2} MZ &R 75 {3t

3.2 &8

o HatstE AtAl, FFHS AR JAAME AAAFAR S} wpA T G DA AGFR o AT, AL GA ]
FAGA, Al lolxe AY B4 overhang®] ZAoldll WzHsHA whE-ghh

o AAGX 9 AL WIAIIH AAGA Y HFAo] AZXSFE Hu FFHL AT webA, slabd Eol A
Hupdggol AR 2/AAYS At AL FAANINE 2NAEAEE T AsiA A
Aclip? rail pad® TAE 2% AAGAANA &L A&st= A4 clipe] AHES F7HAI713 rail pad
o] AL Eole WEHF, AeA pad) o2 dfof FIFHS BAaAZ & drh

o TR IHA AAGA ] A (a)o] ARAFTE wo], w7t Huddge Ax F, dRAH A
vt A AR 7+A(b)S FH 4B 7] H(overhang ol AZZNS AxetA FAHW) 3ol
zrobzlnt, AHFZHE 0026mZF7F Euvirt 25 FrbEo] HAH AAAR HF 74z 0.1136kN,

0.120295kN#| 57} gk},

o WY T AP v

ZhEto A o] 3] W97 oo AR oF 28)o] &etr] wEo|th
e overhang Ao ME Ay /AL Ao glo] By AALXE AAs 49 0.1mH S-S ue}
o Hit 0.0562kN 2 F7teta A=A 4S FA3 71981 - overhang¥ ol AZAFAAE F71e4=

JadE e Folxh
e overhang$9ldl 0.6m7tA SR F7lA o2 ANAAXNE A 4,
- overhang 0.7m~1.2m @27)) : &

- overhang 1.3m~15m (37) : &

6175kN” ZFo}
9214kN” 2o} A

of EEE NME BTGRP Adem admshie IAFATANGeR FUE A7
(ROA-2005-000-10119-0).

1. DS804(B6)(2000). Regulation for bridges and other civil structures, Deutsche Bahn Gruppe, DB
Netz(“German Railway Code”) Appendix 29

2. AE71E 3 H2006), ‘S Hd s - A=A FAEAA B G2 BT

— 282 —





