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Torsional Behavior of Ballastless Railway Plate Girder Bridge

ABSTRACT

In this paper, the effect on the lateral and torsional behavior of ballastless railway plate girder bridge by the installation of the lower
horizontal bracing has been reviewed. First of all, the most efficient lower bracing arrangement has been reviewed by comparing and
examining the lateral displacement due to the train load, targeting analysis models with different arrangement types of lower bracing.
Next, the research on torsional behavior of plate girder bridge with lower bracing has been conducted. In addition, the torsion constant
from FEM analysis results has been compared with the torsion constant of a railroad plate girder bridge with a closed section by
substituting the upper and lower horizontal bracing with equivalent thickness. Based on this comparison, the impact on the bridge span
length and the cross section area of the lower bracing has been examined. Through this study, the curve graph related to lateral buckling
moment and torsional constant ratio is presented and the range of plate girder bridge requiring torsional reinforcement is proposed.
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Table 1. Torsion Change on Bridge Length

Lm) | ¢(x10°) (i 1((]5511\141)‘) (xtll((l)%?ﬁ?#) ey
10 3.88 6.07 4.36 1.39
20 3.66 6.36 4.36 1.46
30 3.68 6.40 4.36 1.47
40 4.70 5.00 4.36 1.15

Table 2. Torsion Change on Bracing Cross Section
Angle Shape Ayl A, t,, (mm) J' )T
L-75X 75X 9 0.75 9 1.56
L-90> 9010 1 10 1.46
L-130x130x<12 1.75 12 1.12
L-150x150x15 2.5 15 1.03
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