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Dynamic Behavior of Plate Girder Railway Bridges using the
Finite Element Code
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Hyun-Ho Kim - Ji-Taek Oh - Jae-Pil Song - Ki-Bong Kim

Abstract

Investigation on the dynamic behavior of railway bridges has not performed widely to date except high-speed railway
bridges. In this study, 3-dimensional model is used for the finite element analysis of plate girder railway bridges. Train
loads obtained through statistical approach of the measured true train loads are used. Numerical analysis is carried out
about a 18m-span bridge. This result is compared with that of the experimental test of existing plate girder railway
bridge without ballast. The good agreement was obtained through the comparison. Judging from the analysis, resonant
speed of diesel locomotive train is about 120km/h. However, the resonance for the other train is not found from the

analysis.

Keywords : railway bridge( £31), plate girder bridge(¥+3 ), dynamic analysis(-F48}4]), resonance(Z31)
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Table 1. Properties of bridges
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Table 2. Comparison of mass distribution[5]

Ar 25 7 A
] 7Hm) TR -

AaHtonm) | WE(%) | FIto/m) | HIE (%) | Aton/m) | HlE (%) | RF¥ion/m) | v)E (%)

0 A ma 0.533 61.72 0.226 26.22 . 0.104 12.06 0.863 100.00

Pt 0.493 59.89 0.226 27.47 0.104 12.64 0.825 100.00

1 HESRAC ] 0.825 62.57 0.356 26.99 0.138 10.44 1.319 100.00

F¥E=w 0.772 60.98 0.356 28.13 0.138 10.88 1.265 100.00

s SEh=AC 1.497 66.54 0.550 24.44 0.203 9.01 2.251 100.00

FE=d 1.416 65.29 0.550 25.36 0.203 9.35 2.169 100.00
A71A, x, 2 AR IZREY &FFYA, Ve EAEE o} Fagate] o3k %l% ‘%l ARNEA S FX37] Ast]
T, NZh L= 849 Zololth ¢9lo]g 49 kA WFFGFANY - 95 A HF A AFIEEE
i, J°ﬂ"14 XIE‘rEl“ %—i@ FAeE 9 Ad BUE g5 235190 A= @Z}_ PMC Ajn}-& 82k 323], PMC Aj
E nhZ 163 113], Al A 533} 633, o2 A
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Fig. 3. Saemaul PMC train model (unit:mm)
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Table 3. Comparison of result (analyses and measurement)

T oA 28 | PMC 8% | PMC 16%
A | FHEA 6.88 309 | 521
(mm) HEg | 660 3.18 4.43
Agrtes RS 0.18 0.19 0.32
(@ A5 0.19 0.55 0.23

Table 4. Comparison of natural frequency[7,8]

PRSNG| A2 = BE
Hz | sz | sz
16.271 Hz 1536 Hz | 109 Hz ‘44 Hz 5.6 Hz
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Fig. 9. Vertical Acceleration with respect to train type
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