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Parametric analysis on Deformation of Sharp Curved Ballasted Track
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Abstract : A sharp curved ballasted track on earthwork that was connected with a direct fixation slab track on steel box railway
bridges have been deformed and damaged despite the frequently maintenance by a restoring force of sharp curved rail and track-bridge
interaction forces such as axial forces and longitudinal displacement of continuous welded rail(CWR) owing to their structural
characteristics, calling for alternatives to improve the structural safety and track irregularity. In this study, the authors aim to prove a
cause of deformation for the sharp curved ballasted tracks to enhance the structural safety and track irregularity of ballasted track in
service. A track-bridge interaction analysis and a finite-element method analysis for the sharp curved ballasted track were performed
to consider the axial force and longitudinal displacement of CWR, the temperature and the effect of restoring force of sharp curved rail.
From the results, the deformation of the sharp curved ballasted track with adjusted sleeper spacing from 833mm to 590mm were
significantly reduced.
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Table 1, Parameters of longitudinal track—bridge interaction
analysis

Area A = 1.284x10° m’
Rail Modulus of elasticity E = 2.1x10* kN/mv
(KS50) | Coefficient of thermal expansion | a = 1.2x10°
Temperature variation AT = #45C
Longitudinal resistance }gla_}l?nagh:lgz:ggo&m
Limit of deformation 0.5 mm
Temperature variation AT = 45T
Area A=0272 m
Bridge Modulus of elasticity E = 2.1x10° kN/m’
Moment of inertia M = 0314 m'
Neutral axis 1=0815m
Height of deck H=28m
Braking force 3.28 kKN/m(L=54 m)
Vehicle Traction force 2.51 kKN/'m(L=54 m)
vertical force 24.6 kKN/m
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Fig. 2 Photograph of transition section between slab track on
bride and ballasted track on earthwork,
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(a) Schematic of analysed bridge arrangement

(b) Full model

(c) Detail model

Fig. 3. Finite element model for track—bridge interaction analysis,
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Fig. 4. Results of longitudinal track—bridge interaction analysis
(case of +457C).
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Fig. 9. Loading condition for FE analysis,
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Table 2. Analysed results of track deformation analysis

Max. lateral displacement
Model Analysis case -
Sleeper Rail
Case 1
Model-1 (LCI+LCY) 23.78 mm 16.11 mm
(L:833mm) Case 2
(LCI+LC24LC3) 24.45 mm 16.58 mm
Case 1
Model-2 (LCI+LC2) 0.772 mm 0.771 mm
(L=590mm) Case 2
(LCI4LC2LC3) 0.783 mm 0.783 mm
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