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The Effect and Countermeasures of The Vertical Track Settiement Caused
by Expand and Contract Behavior of the High-Speed Railway Bridge Girder

318’

Kee-Dong Kang

Abstract

According to continuos welded rails on a bridge, temperature changes bring about the expansion of the bridge deck
adding axil forces on the track. Moreover, the ballast on the bridge deck expansion joint is moved due to the bridge
deck. If bridge decks are longer, the influence is greater, loosening ballast ,causing track irregularities, and deteriorating
passengers' comfort. Considering structure of bridge itself and tolerance of track irregularities caused by the loosened
ballast on bridges, the maximum length of a deck should be less than 80m, which is the same as the standard of the
French railway. In this study, an interaction between the expansion related to the bridge length and irregularity in
longitudinal level referring to measurements and maintenance works performed in the high-speed - railways was
analyzed. This research shows that installation of sliding plate or vertical ballast stopper is not a good option since
it is difficult to install. On the other hand, installation of movable fastener or gluing is easy but its influence is
insignificant. To conclude, switch tie tamping or manual tamping is more effective than others.

Keywords : bridge deck expansion joint(l #A15:0]-&), Vertical Track Settlement(#| =3l 3}), Track maintenance(# =-f
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Fig. 1. Track Measuring Graph on the Bridge [2]
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Fig. 3. The Vertical Track Settlement and Expand and Contract
Behavior on Bridge
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Table 1. The effect and Countermeasures of The Vertical Track Settlement
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Fig. 6. The Vertical Track Settlement Progress Graph on Bridge
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Fig. 7. The Drawing of Bonded Ballast Test Construction
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Table 2. The Location of Movable Fastener Installation
£ 29X Sk an 2z 1%
B A 4 (m) - A3 3 (m)
1 126km942 126km948 6 127km422 127km428 6
2 127km022 127km028 6 8 127km502 127km508 6
3 127km102 127km108 6 9 127km582 127km658 6
4 127km182 127km188 6 10 127km663 127km668 5
5 127km262 127km268 6 11 127km702 127km710 8
6 127km342 127km347 5
Table 6. Track Measuring Data (Longitudinal level, mm)
ZAUA] P33 P35 P37 P39 P41 P43 P45 P47 P49 P51 P53 P55 P57 Bt
01.10.22 3 2.3 37 3 3.1 3.7 1.6 3.1 23 29 2.8 2 2.81
02.3.8 3.5 2.8 3 3.1 3.1 4 2 32 3 2.7 3.1 2 2.96
02.5.20 1.9 1.5 22 1.8 23 2.8 1 2 1.5 2 1.9 1.8 1 1.82
02.9.19 23 1.7 2.2 2.5 3.1 1 2.5 2 2.2 19 2.8 1 2.09
02.12.16 3.6 23 37 3.5 4.2 2 3.4 24 3 3 33 22 3.05
03.3.20 1.6 1.5 1.3 1.5 1.6 2.8 1.8 1.5 1.9 1 1 1 1 1.50
03.5.27 1.5 1.5 1.5 1.5 1.5 2.8 1.8 1.5 1.8 1 1 1 1 1.49
03.8.27 1.5 1.5 1.5 1.5 1.5 3.2 1.8 1.8 2 1 1 1 1 1.56
03.10.21 25 2.5 25 1.0 1.0 2 2.5 1.5 25 1 25 1 1 1.81
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Fig. 8. Track Measuring Data Graph
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Fig. 9. Track Measuring Data graph by Optic Device
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Fig. 10. Separation of Ballast at ends of beam
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Table 4. Comparison of Countermeasures for Vertical Track Settlement
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