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Interaction Characteristics According to Extent of Separation

Between Concrete Track and Top of Girder
ST, YT, Molm, gt

Dae-Seok Song*, Sin-Hyung Choi ", In-Mo Sung**’ Nam-Hyoung Lim’

Abstract Unlike road bridge, longitudinal load caused by loads(vertical, braking, acceleration, temperature)
is delivered to structure on a cycle in railway bridge. There is a case using LCPBT(Longitudinally Coupled
Prefabricated Ballastless Track) inserted slide layer between concrete slave and bridge floor to reduce
mteraction effect according to longitudinal loads. It is needed to enhance the application of railway bridges
with longer continuous span from now on. The purpose of this study is enhancing the application of railway
bridges with longer continuous span, and reduction effect of railway bridge inserted slide layer is analysed
using finite element analysis.

Keywords : Track-bridge interaction, Rail additional axial force, Slide layer
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Table 1 Properties of Materials
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Materials Properties
Cross-sectional Area (m°) 0.0155
Rail Modulus of elasticity (Pa) 2.1E+11
(UIC60) Thermal coefficient (/°C) 1.2E-5
Moment of Inertia (m®) 3.055E-5
Cross-sectional Area (m?) 12.84
Modulus of elasticity (Pa) 3.1E+10
Deck Thermal coefficient (/°C) 1.0E-5
Moment of Inertia (m®) 20.3
Depth (m) 1.5
X
Y 0.65m
e J

40m 40m 40m

Fig. 1 Concept Map of Analysis Model
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Fig. 2 Model of Track-Deck Bearing System
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Table 2 Application of Temperature Load [3] [4]

Rail Concrete bridge Steel bridge
__ o, AT:iSOOC . o
UIC code AT=£50°C Max difference between Rail and Deck: £20°C AT=£50°C
_ o _ o AT=%35°C
KR C-08080 AT=%50°C AT=%25°C AT=145°C
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Table 3 Spring Stiffness used between Concrete Slave Track and Deck

&nn%?{iscl)i Parameter(Spring stiffness, kN/m/track)
Case 1 1.0E+11
Case 2 40
Case 3 30
Case 4 15
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Fig. 3 Spring Stiffness used between Concrete Slave Track and Deck
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Table 4 Result of Analysis

Longitudinal Displacement (mm)

Comparison spot (m) Case 1 Case 2 Case 3 Case 4
443.95 3.3041 3.1965 2.5174 1.275
399.75 -2.3492 -2.2609 -1.7786 -0.87729
Longitudinal Axial force (kN)
Comparison spot (m) Case 1 Case 2 Case 3 Case 4
421.2 6.72E2 6.11E2 5.72E2 2.97E2
380 -7.82E2 -7.68E2 -5.97E2 -2.97E2
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