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Stability Analysis for CWR on the Railway Bridges by Linearized Method

ST EIRENCESE
Young-Gil Choi - Ju-Won Oh

Abstract The stability analysis for CWR is difficult in the theory itself because both geometric and material
nonlinearity should be considered. Also the analysis results are varied according to the loading history. In contrast
to the complexity in the theory, the analysis results for CWR on the railway bridges are quite simple and can be
predicted because of a small buckling effect and its negligible nonlinearity. In this study, refined nonlinear analysis
methods for the stability analysis of CWR on the railway bridges were developed which consider only material
nonlinearity because the effects of geometric nonlinearity are nominal. In this study, the analysis results can be found
within limited number of iterations with idealized linear force-displacement relationship. From the analysis result
comparisons, it was found that the stability analysis for CWR on the railway bridges can be performed effectively « .
by this method.

Keywords : CWR(Continuous Welded Rail), Rail-Bridge Interaction, Axial Load, Geometrical Nonlinear
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Fig 2.1. Nonlinear Analysis Flow Chart
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Table 2.2. F-A Convergency of repeat step

He5y HEH

A

A Y- A

tonf Err(%) | mm Err(%) mm

Err(%)

mm Err(%) Err(%)

-97.73 8.10 1.99 73.67 8.59

-2.16

-6.80 -13.09 72.05

-91.63 1.34 1.31 14.30 8.75

-0.33

-7.65 -2.15 13.34

-90.62 0.23 1.18 2.53 8.77

-0.06

=779 -0.37 2.33

-90.41 0.00 1.15 0.00 8.78

0.00

-7.82 0.60 0.34

-90.41 0.00 1.15 0.00 8.78

0.00

-7.82 0.00 0.00

Axial Forcs(tonf)

Displacement{rmm}
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Fig. 2.13. Rail-Girder relative d1splacement convergency of Repeat
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Table 3.2. Convergency of Analysis method (Mil-Yang Br)

wE | ozxy | exe | w2 | 2" | exe

A5 | @) | ) | B¢ | @onh | (%)
1 115.96 8.19 4 107.55 0.35
2 108.43 1.17 5 107.18 0.00
3 107.90 0.67 6 107.18 0.00
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Table 3.4. Convergency of Analysis method (Hwa-Sil Br)

BAA cA _ we | 2 | exe | wx| 2w | oxs
T | eq 25 | g | OOE A% | onh | %) | R | ond | (%)
o (tonf) | (keflem®) | (tonf) | (kefienmd)| 1 10348 | 18625 | 7 -36.52 1.02
1 | 8740 | 11063 8827 | 11173 | 170.10 5 4934 | 3649 | 3 3626 | 030
2 | 4028 50.99 40.44 5119 | 2375 3 aLl6 e 1 o EYPY 017
3 | 3462 43.82 34.81 4406 | 652
4 | 3313 | 4194 3334 | 4220 | 2.02 4 -38.49 647 | 10 | 3617 | 006
5 | 3267 41.35 32.88 41.62 | 0.61 5 -37.36 335 11 -36.15 0.00
6 | 3253 41.18 3274 4144 | 018 6 36,81 18 | 12 | -36.15 0.00
7 | 3249 41.13 32.70 4139 | 0.06
8 | 3247 41.10 32.68 4137 | 0.00
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Fig. 3.7. Rail-Girder relative displacement (Hwa-Sil Br)
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Table 3.5. Convergency compare
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=0 o T
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160m [Z8 3]
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o}H4l 75m [£4 4,5
s | @asmy | 3615 | 3609 [017% | S

ZolA mEutel o] WobZmel AL ABAQUSES
Agsto] AR eAS B Aolo], 29T Y AWt
L 7}7} CWRAPS} LUSASE AHE3H lolth Qokzta
4 mo] B aAsnz ArkE A9 o)
o 2Ey 29 9 3R tadAE AgEos o
g0l 27 Yeht k. ol EAEAEY R, @
FAGo) 97 AH SolA & oA} grE How
AzEs, E5 HAY HolH He T oA A

Mo Aol Ax e 4 Y= Aoe webd
B ATolA At NS B AojaU-m o
A HAUL d9) Witol L} B So] 2RHo2 e

WA gone HYHAS $3) g Sgstt es
129 AUZRIBE K S hE 22 4 o
E740] 9432 ¢ 4 Atk

4.8E

EES w oI9S A 715t vl o

an

P B R A i
2Re AT HAY 2zl WS PR
FHNFS WRIYS Bt oA

e SPATIE P AgIAAT

2 A7l AUEL 7129 WAY UL AHgStol
S 2RET HRFORA £ YU Fred-ngel
FBY Al 18307 ST - slEe AL

A
2 dFolM AR Ao d-2F o4 2 LRy
A A e 22 AAE 8H/i‘l 2 ERp3lE] ot
Agol A= stgole Eshe A d-we| ¢
A4 Aol f&stA AHE = Y& AR AR

2zl 2

L 189, 358(1990), “HeHEe neld
Fekael vl AR,

Fem) 12ge)

EESIE =24, A0dE, AL, pp.
27-36.

2. A7) AT-U(2000), “BEIELEE 71EL & TE
HYE FREAE 9 Ao seuerds” AR

3. A=l EATU(2005), D& AEE FAYFE 2 A
el 583 oY) SRA=FAR

4. BE7|2FAH2006), “HFAEEE 29 FRALA

5. of|Lo]oflo] =]oK2006),
¢ FdEd &9 84 7HE 23 Hla” LUSAS 7[&AtE.

6. UIC Code 774-3R (2001), “Track-Bridge Interaction Recommen
-dations for calculations.” ’

7. Yeong-Bin Yang(1984), “Linear and Nonninear Analysis of
Space Frames with Nonuniform Torsion Using Interactive Com-
puter Graphics,” Cornell University's Department of Structural
Engineering Report.

42220099 19 99), 2420099 49 172),
A L2009 8Y 3Y)



