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Stability of CWR track on the High—-Speed Railway Bridges
considering Braking and Accelerating Forces
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In this paper, the main factors affect on the longitudinal rail force are discussed.
Considering rail~-bridge interaction, analvtical and experimental evaluation of track behavior
has heen achieved. It iz concluded that the horizontal ballast strength, the expansion
length of the bridge span, and the stiffness of the bridge sub-structure are the slgnificant
parameters affecting the stability of the continuous welded rail (CWR) track. And, it is
suggested that the ballast resistance forces should be maintained to enswe the track
stability during the service.
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- Bridge Deck : Section area, Ac = 13,517 m? . ;
Young's modulug, Bs = 3.0=10" kN/m
Pgﬁpliifa?f Coeff. of thermal expansion, a = 1.0%10%° ¢
M; mbef ~ Rail :Section area, Ag = 7.686x107° m?
e Young's modulus, Bs = 2.1%10° kN/m®
Coeff. of thermal expansion, a = 10x107%F ¢

~1

Pier Stiffness Varies from 200 MN/m to 50O MN/m

=~ Cage #)  Normal ballagt laver
max. resistanae, o= 20 EN/m 080 N/ at loaded zone)
Ballast digplacement at vield, w = 2 mum

Resistance | . cage #2  Deterioration of ballagt laver
max. registance, r = 12 kN/m (24 EN/m at loaded zone)
dizplacement at vield, w = £ mm

Applied ~ Thermal variation in bridge deck ! +25 T
Loads ~ Aecelerating forces @ 33 EN/m per track of 30 m
-~ Braking forces { 20 EN/m per track of 300 m

SAPETY CHECKE FOINTS

- Rail stregs © limited to 72 N/mm® for compression, 92 N/mnf for tension
- Relative displacement betweem rail and bridge | limited 10 4 mm

- Relative displacement in adjacent bridge decks : limited to 10 mm

3.2 7=84 A3

A&/ EEEA AT HHERE 2™ 4 B bl B S AR T E B0l T wek #HY
sHe] #Fads, 2dATHEe SorEd we Hd s SEe ¥ 7 9. 2% FTE A
A=) ®atel] HleiM =AAgH Wad i HdsHe HEY o 7Ad A2E £4HI2H,
LZA7FGel 200 MN/m oldeold SHATRAE EEE & 7 o AUEAs st TFE 24
2] ¥t wet R WEE Bon, medd ddwds 2AATE wWaks d%s A8 LA
T U, HY-nFgd AUEAs B2Y AGEe] A Fa8H ARAS 9 23%E BTk

F714 FEHY 2325, 458 27 4= HHdA Y AR s8EdddE Hois 238 2
d 6ol HEt. ¥ 6= uAZdAde disid A4 Ak Asswe ATAZR 4 ds EA
T A2=2M, 2EATE HE disid 55 Hlassint. 2™HCM HE2E 1EW FEo] ZA
nEHE SR FE AR HHdAM FEdAd BBV JbEtt d9eH, BE4F0]l 43 2YA
Gl A AAE AFH 60%E EoAAE HY-2% FHEAZ A Fotete] FAELA

de FEIA 28= € T ok



1.0 T T T T 1.0 T T T T
| 1 | | | | | |
| 1 | | L | | | |
| 1 | | | | |
“-s"":’"':"":"":"" “-3""%""
| 1 | | | | |
| 1 | | k | | | |
E | 1 | | | | |
=5 —— | 2 Lo
pe . i I
- ER T e e e LEREE dE -
2 A 3 A N R
=] | 1 | | s | | | |
| 1 | | | | | |
02 b ——-L - — - - ] 02 - ——-L —— e
| 1 | | | | | |
| 1 | — | | | -
I = S I = =7
u.n i L L L i L L L i '].[l L L L L L L
100 200 300 400 500 600 100 200 300 400 500 600
Pier Stiffness (MH/m) Pier Stiffness (MH/m)
(a) MNE3tF+ A =3F (b) 2=+ A F3tE+ A 53=
0% 4. B4 W BAATE WHake ik St dUEsE vl
1.0 T T T T 1.4 T T T T
: : el R 2K i | | @b = 12K N
| | i (= 51k Wi ﬁ [ 1 1 el i 20K N
1 | | | & 1 1
1 | | |
1 | | | %
1 | | |
g L e e e i ekl EeE %%
e 1 | | | [
% U g
: i =%
EE Ny &
|4 1 | | &l
= I R ] i
& I | | A
o | | | 'E
I I I I ,,;
| | | |
| | | | %
| | | |
| | | |
04 ] I I I
100 o 300 a0 400 o0
piey stiffness (MM pier stiffness (WNAm)

(@) 2% whErEIl Ao A (b) ¢ W~ oA
% B RA W BAAGH wa] e Sl Yoy =R

T T T
| | |
12 pmm e e == LR 1.2
| 1 | |
| 1 | |
wh--- ! I ! 10
£ 0.8 2 0.8
Sl M7 Sl ™
E] E]
i i
E 06 F--- 0.6
= i} (=] i}
5 %
E  gal--- 1 I
Rall Strann Rall Strann
02 F—--- Rol.O1p. batreen Adfce ntDecHi 02 =—-—— Rel.O1p bateen Adjacent ek 1
Rel.O p. bettesn Rall and Coch RBLDIP bettesn Rall and Doch

wl AL

100 200 300 400 500 600 100 200 300 400 500 GO0

Pier Stiffness (MH/m) Pier Stiffness (MH/m)
(a) =4 AFHE, R=20 kN/m (b) =4A %=, R=12 kN/m

O 6. FRASI LR AAEE HANAAMY FEdEd 2 E

ol dE AREFE A%y AdEHdy FEGEES 246 7 1R aas wHd-uw
FoEAstn @ £ gon, nAddE ASERM S do] HE2EFHE TR Fdel d94 @k



22 9FEA fAHE AT 245 dAYR] WE ZARGHY 3700 we Tt
rzol AAABT woEd,

4. A2 L B9 3PN A=1=9 A% B}
1.1 ¥3A% e

A4 REFEE AP AAFA L5y D Ad-uBAOE ASE EMetn, 24 uZE A
=7Ed A% sidddets Aeolg HAsts] fAst] A AFe] dE AAE AR d¥s T
ok, iy D% dAR 2@40m PSC-BOXAH mFeoln, i 72E 498 Fgdndon

HAl, FASEE 100 km/hr B 800 kmv/hr2 288he] FAAES 3 B9 taiA &2 2 #
d-uF FUEAE AFSHAR, 4 P00 TAT 59 2 JdEAs A $9AE 2¥€ 7 2
2% 8o WEhlSIs. AZER, Hd2FS ARAE 300km/hr FHE AEAY ARt AR
(3% 4-a9t A9 AP 2H, FE7t FaFd e HALSER gide A= Yo
A, d-nw AR e A, A A% HAAZE & Tmm Y A M, AFE
FE ¢ 0.3 mmE AF A2 WHE BUd olE, AF9dE neste] 8D agde YoiEd
£ Hd-n% AR 3FE et HEdS A58 nns Aol FAE A, A
B FgaEe] 44 #A nAEd web Ages vl ARl AARRAA g E AFAEAT
EAE ¢ ok g, B A BAAgEel Ayl HERFRE Ay Bl YA UE
AR Ho ohh  £R Yok o] BgHoR 9%E ny Fdsn gusich

g
&

P
=

—_————
E
=

Raff Slress {compressional, Rimma}
Wl
=
—
H
H
H
H
£
H

- L] —
H
3
l >

P
H
'
H
R

H
H
H

Fait Slress {eompressional m’mmz}
)
=

JS
i
i
H
H
e — — —
N H
H
H
H

-
=

-
=

s | g 00 Track
& Unloaded Track

s | ep ) Track
& Unlpaded Track

I
| I

\ |

| |

/ |

1

\ I

I wwwww I wwwwwwwww I wwwww
| | T

1 | |

| I I

) I

( I

1 |

1 |

1 |

1 |

r___
> -
i ¥

-

-
o
=
=F---—=—
a
=

= [ —
L)
=

-0 a0 60 &0 100 an 60 80 100

Location {m) L ocation {m)
(a) 100 km/hr FHWE AE (bl 300 Km/hr THE AE
a7 AE i dYEEES AMA &

maximum relative displacement
between rail-bridge {mmj)

location of measuring sensor (mj

o™ 8. A% AEA HY-nF AAEAe] g 22



w

g, A muwbeR 27 Ul Aol $Fel RS dUE AFeE A9, 74 SR
SUEH A £E2 A I8 0 B ABAY AU-2F G e 1 A A sk e

AR ok 0.2mme] o wS Zhe B

25
20 £
T sk
£ WL
=3 §
e
= [
® oot 16T Hang Bk st
= S —-—"— p— sl
Z 15 direction of acclerating forces
20 £ :A!. A.I
25 i i is i : : H i i
=20 -0 ) 149 20 3 40 50 11} 0 30 S0
Location (m)
1yl 9. AR A EA U] HoA B2
5 AE
2 a7elde uidE e F0UAd AAFHEl g FIEAE ARl Ae A
A DEUE A4 mgel wawds BAASNIL 0 A% A AResnd 39E SUE
el

a ‘
| BRRRE EAYH %Fa oaevdad el fstel] wiEiA] Y-S E @ owld-ngy

srm A7 WHTE ¢ F A8 DAPHES) 200 Mifm 01EelD SUARE ] 20 W ¢ 2
: ADAEE BuG 2 ole Aow BANND AFASE Ssl pRAT w4

200 7260 MN/m2] H e TEEo 982 @9k EnAEALE BT
Aokdgel GrEARt =4 MiFgo] g H}E} IR S e i
g golA hA FEZEE BESR B FE g dFskch wepd, RLEE £8F5
Aol 43 5§ olatE BolRR ¥nF AHH #e

A
Ao A8 ae 27 ASAxE B mehe, A4 o - il

)

Zasiria @ . wERA
: : AFE Y- F YW
doke Ao Lehgvh T
01-5]_%}: )\Hj] g 1= Qﬂ]i
g 2A doiz vuy
o},
 elps BEYEI A TEYE (TS 2RI NG JAE Tl FAAY
ou B ade) E32 F4 A SEA 20 BIE RS
AAER

L @208 EATRE003), DEBE AZPEE AAAGGS F1EA, 1AYE R2A

2. KEIRL(IQOG) Bridee Design Manual (BROM) ~ Final Report, Systra.

3. UIC1995)y IO CODE 774-3 General Frinciples of Calcwating Longitudinal Forces in a
Bridege, ifs Bearings and iis Structire — Kecomimendalions for a simple case, 1st Edition.

4. Deutsche Bundeshatn{1993) 05804 -~  Vorschrfft  fir Fisenbafmbricken  und  Sonsige
Ingenicurbauwerke.



