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Abstract

Where the track is continuously welded over the bridge, the longitudinal forces will be
distributed interactively between the track and the sub-structure by the rail-bridge interaction
mechanism. The ratio between the longitudinal forces transmitted in each elements depends on
the magnitude of the ballast resistance and the stiffness of the sub-structures. In this paper, the
main factors affect on the longitudinal rail force are discussed and the parametric study for the
behavior of CWR(Continuous Welded Rail) track was executed. It is concluded that the
horizontal ballast resistance and the stiffness of the bridge sub-structure are the significant

parameters affecting the stability of the continuous welded rail track.
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Fig. 2 Bi-linear Ballast Resistance Characteristics



-
Ky

s M e S IS DA Hdd s oMY AE

3.1 =

B AFeMe SxddrledTdels n&ddr)
SAEANAS S AR Hd-mF F5FE 4
=2 W (BRAILINT)'S o] &8ta mjA®S: ai8e &
3 H

B oaidzzade 3arda s st A4 Y 6
AFEE 7HAY, 72 BE8d AMSEHE et e
Table 13 Zx, s "oz JHPARY FAHL
Fig. 38 Z}.

AY-wFFTIE 2] HAdY
& ws] $Ete, 29 49 #

3o £ JRARE wdEn PR T
AFAAstA €t A2 FFE

o] o stFeARicte] PP
Load-controlled solver®& T3l 314 sttt.

o2

i

oA & o
@ 1y do

Table 1 Finite Element Models for Analysis
TATE AHER A

#<d 62 = Wl 8

= ALFE By ~xyas

R e | ARE Wosd

2F w3 oAfE 18 22

wzf 6AHr = W24

At oAfE Y ~zZPar

Force Data

}* Bridge Element Connectivity
}» Ballast Element Connectivity
]* Rail Element Connectivity
}~ Material Property Data
@ Nodal Joint Data

Fig. 3 Summary of Input Data

Next Load Step.
— 1

{ Initiate iteration step
iter=0
I

Ir
__' Increase iteration count }
iter=iter+ |

1

Form new local coordinate system &
transformation ma

1

Construct member tangent stiffness matrix ’
1
NO
) if iter=977 Hﬁ Calculate unbalanced force h
1
I Load increment {AR} | [ if converged?? J—\
1 {NO

l Assemble globat tangent stiffness matrix J unbalanced force vegtor {AR} J

1
) pa—
I
L‘ YES Modify member tangent stiffness mm‘xj—

| YES

any yield ballast??

Fig. 4 Flow Chart of lterative Analysis

32 =20d A A

6

oM
&

ANAFAe] HFE M FHL=ATAERR)]
A] 7} CWERRIS} Cracowt)]stellA] 7}@Hst LOGIN
o] XA Hlustgod, V&9 FHHzzaH
Anet A9 YT & dsoz2H AH&Ad A7t
ol ASH A2
A% sNdAE 28 Fejshd Table 2, 3 % 49 &
o} Table 29} 32 dEr A ¢ A= &)
NA7g vmd Aol Table 4= FWe IAZAHE

nEE FodnFR WY gEd i EARE v

RiLA
3 AmzA 7|E Zads A 4T 2FAE ¢
+S ¢ F Utk
Table 2 Analysis Results (Axial Stress in Rail)
T Hd =8 (kN)

il CWERRI| LOGIN | a3
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Table 3 Analysis Results (Longitudinal Displace-
ments in Rail)
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