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The Effect of Gaps in Concrete Bearing Surface of Direct Fixation Track
on Vehicle and Track Interaction

Fa%+ A e
Sin-Chu Yang Eun Kim
ABSTRACT

Various installation faults may lie in fasteners in the construction of a direct-fixation track by the top-down
method. At an extreme, they may cause excessive interaction between the train and track, compromise the running
safety of the train, and cause damage to the track components. Therefore, the faults need to be kept within the
allowable level through an investigation of their effects on the interactions between the train and track. In this
study, the vertical dynamic stiffness of fasteners in installation faults was measured based on the dynamic stiffness
test by means of an experimental apparatus that was devised to feasibly reproduce gap faults. This study proposes
an effective analytical model for a train—track interaction system in which most elements, except the nonlinear
wheel-rail contact and some components that behave bi-linearly, exhibit linear behavior. To investigate the effect
of the behavior of fasteners in gap faults in a direct-fixation track on the vehicle and track, vehicle-track interaction
analyses were carried out, targeting key review parameters such as the wheel load reduction factor, vertical rail
displacement, rail bending stress, and mean stress of the elastomer. From the results, it was noted that the gap
faults in the concrete bearing surface of a direct-fixation track need to be limited for the sake of the long-term

durability of the eclastomer than for the running safety of the train or the structural safety of the track.
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Train speed, V 150km/h Wheel radius, ry 0.625m
mass of carbody (loaded), M 27.80ton Rail mass per meter, M; 60.8X 10 *ton/m
Mass moment of inertia of car body, I. 447 .45ton - m? Cross—sectional area of the rail, A 777X 10 °m®
Mass of bogie, My 3.35ton Elastic modulus of the rail, E 2.10 X 10°kN/m°>
Mass moment of inertia of bogie, Iy 5.4%ton + m’ Moment of inertia of the rail, I 3.09X 10 °m*
Wheelset mass, My 2.48ton Top radius of the rail profile, rr 0.30m
Stiffnesssggggigggf IO{fp primary 2400.0kN/m Shear factor of the rail, k¥ 0.34
Dampin%ﬁ%%fggﬁﬁ (gpprimary 50.0kNs/m Poisson’s ratio of rail, v 0.3
Stiffness gggé%ﬁlselg; onf{ Ssecondary 1360kN/m Damping coefflji);ciieynt of fastener and 150.0kNs/m
Damping ggselgfelrcllselg; ’oé Ssecondary 80.0kNs/m Stiffness coef%gﬁn%{ Ef fastener and 2854 X 10°%kN/m
Distarslﬁgclggg\{&\fleee% cheirelg?rglrjles of 9.9m Distance befta\gfteeeéle rréeighbouring 0.625m
Distance between successive axles, da 3.0m
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