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Investigation of Dynamic High Speed Train- Bridge

Interaction with Ladder track in comparison With ballast
and Slab Track
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Contents Ballast Ballastless track
track
Design life 100 years 100 years
Live load ZK (0.8 ZK (0.8 UIC)
uIC)
Vertical deflection of beam =2.0 L/1400 (250 km/h) ~ L{1600
(mm) (350km/h), L <40 m
L/1400 (250 km/h) ~ L/1900
(350 km/h), 40m<L < 80m
/1000 (250 km/h) ~ L1500
(350 kmjh), L > 80 m
Relative beam end vertical =04 <0.2 (cantilever beyond
rotation in neighboring support < 0.55 m)
beams (%) <0.3 (0.55 m < cantilever
beyond support < 0.75 m)
Beam end horizontal rotation =0.1 =0.1
(%)
Lateral deflection of beam (mm) L/1400 L/1400 (L < 80 m)
(L=80m)
L/1000 L/1000 (L >80 m)
(L>80m)
Vertical deflection of track/3m 1.5 1.5
(mm)
Short-term substructure 30 20
settlement (mm)
Uneven settlement between 15 5
neighboring supports (mm)
Camber after laying track (mm) 20 10 (L < 50 m)

Min. (L{5000, 20} (L = 50 m)
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2.04264 -0.23274 4.46176 -0.08578
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0 0 1.6975 -0.28019 3.4075 -0.18819
0.016625 0 1.7275 -0.32051 3.4375 -0.22303
0.045125 -4.6E-07 1.7575 -0.43348 3.4675 -0.27595
0.073625 -9.9E-06 1.7875 -0.58082 3.4975 -0.32336
0.102125 -5.9E-05 1.8175 -0.63389 3.5275 -0.44684
0.130625 -0.00018 1.8475 -0.57795 3.5575 -0.58386
0.159125 -0.00032 1.8775 -0.51631 3.5875 -0.62091
0.187625 -0.00038 1.9075 -0.4113 3.6175 -0.56775
0.216125 -0.00032 1.9375 -0.31288 3.6475 -0.50055
0.244625 -0.00028 1.9675 -0.22424 3.6775 -0.40236
0.273125 -0.00048 1.9975 -0.18058 3.7375 -0.29891
0.301625 -0.00085 2.0275 -0.21856 3.7575 -0.21109
0.330125 -0.00113 2.0575 -0.27193 3.7875 -0.17961
0.358625 -0.00316 2.0875 -0.32425 3.8375 -0.23521
0.387125 -0.0387 2.1175 -0.44839 3.8575 -0.28581
0.415625 -0.14563 2.1475 -0.57134 3.8775 -0.31685
0.444125 -0.28047 2.1775 -0.60619 3.8975 -0.40797
0.472625 -0.3678 2.2075 -0.56031 3.9175 -0.61683
0.501125 -0.4528 2.2375 -0.49273 3.9475 -0.73538
0.529625 -0.52846 2.2675 -0.39375 3.9775 -0.74889
0.558125 -0.61851 2.2975 -0.29022 4.0075 -0.70827
0.586625 -0.6809 2.3275 -0.20664 4.0375 -0.67167
0.615125 -0.68293 2.3575 -0.1819 4.0675 -0.74014
0.643625 -0.67771 2.3875 -0.24547 4.0975 -0.76381
0.672125 -0.73873 2.4175 -0.3025 4.1275 -0.74714
0.700625 -0.78716 2.4475 -0.36861 4.1575 -0.69534
0.729125 -0.73936 2.4775 -0.49903 4.1875 -0.5571
0.757625 -0.66455 2.5075 -0.60197 4.259675 -0.4777
0.786125 -0.60352 2.5375 -0.61778 4.289975 -0.39029
0.814625 -0.46568 2.5675 -0.57665 4.320275 -0.29596
0.843125 -0.29777 2.5975 -0.47853 4.350575 -0.1927
0.871625 -0.18349 2.6275 -0.37062 4.380875 -0.07992
0.900125 -0.17935 2.6575 -0.26775 4.411175 0.009529
0.928625 -0.27392 2.6875 -0.19809 4.441475 0.064061
0.957125 -0.32319 2.7175 -0.18916 4.4275 0.015416
0.985625 -0.35855 2.7475 -0.24972 4.4575 -0.05033
1.014125 -0.47492 2.7775 -0.29958 4.4875 -0.04068
1.042625 -0.57664 2.8075 -0.39056 4.5175 0.03328
1.071125 -0.59385 2.8375 -0.52874 4.5475 0.042533
1.099625 -0.54006 2.8675 -0.59777 4.5775 -0.01005
1.128125 -0.42498 2.8975 -0.57982 4.6075 -0.03939
1.156625 -0.32797 2.9275 -0.54642 4.6375 -0.00898
1.185125 -0.25343 2.9575 -0.44912 4.6675 0.033043

Sa9bd 5 pole olimghs ) (@5) olpl (sele Sledbl oL 51 OYABAF )l gV ADAVA 3 )led 4 (5,5l «Blidos pgle & )l59) Ll 5o olyslossy Gsio 5l Ciloo 5 (LooST SMhans slaalla 5 doaslibl dmosloniny delil g ood Bl Bl 5 S 00 cnl & (o iws

il 53 gy Sy e 5 lsh b s o s ol 5 Sl 5 (VYFA) platesin 5 plitms (ol 5l Sulom (8l 5 ngy 5 o Bisel sioale slocian s 5 oliglnay s JolS ale b o 3l aolitl g o wal)3 (STalah) sl S



1.213625 -0.19787 2.9875 -0.34516 4.6975 0.021004
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1.530175 -0.42503 3.2875 -0.5334 4.9975 -0.00522
1.6075 -0.2434 3.3175 -0.43322 5 -0.00734
1.6375 -0.19171 3.3475 -0.32616
1.6675 -0.2194 3.3775 -0.23045
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Abstract

250 and 300 kilometers per hour. At the end, rasults are compared with eachother.
Results show that ballast track has better mannar in reducing of maximum vertical
displacement in comparison with two other tracks. On the other hand, slab track

reduces maximum vertical acceleration better than two other tracks.

Key Words: High-speed train, Dynamic Interaction, Ladder Track, Ballast Track, Slab
Track, Box Girder, maximum vertical acceleration, maximum vertical displacement,

Abaqus Finite Element Software, Critical Speed.
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