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Abstract Objective: As a new type of elastic track mat,
the mesh-type elastic track mat needs to be studied for its me-
chanical properties to verify its feasibility in applying to track
bed vibration reduction. Method: Two types of elastic track
mats, the existing USM-type elastic track mat and the new
mesh-type elastic track mat, are taken as research objects. The
structural characteristics of the two types of elastic track mats

are analyzed, and finite element models are established for

each of them. Based on the models, dynamic and static stift-
ness tests of the two types of elastic track mats are simulated.
Without varying the material parameters and other dimensional
parameters, the values of the inner diameter R, and the thick-
ness h, are changed sequentially, and the variation laws of
stress and static stiffness of the new mesh-type elastic track mat
are analyzed. The comprehensive performance ( volume, maxi-
mum stress, dynamic and static stiffness) of the two types of
elastic track mats is compared. Result & Conclusion: The
application of the new mesh-type elastic track mat is feasible.
Changing R, and A, can flexibly adjust the stiffness characteris-
tics of the new mat. Under the same force area, stiffness, and
load conditions, the volume of the new mesh-type elastic track
mat is reduced by 40.7% compared to the existing USM-type e-
lastic track mat, greatly saving materials. The maximum stress
value of the new mesh-type slab track mat is reduced by 43.0%
compared to the existing USM-type elastic ballast mat, which
is beneficial to improve the service life of the ballast mat. The
dynamic and static stiffness of the new mesh-type elastic track
mat is greater than that of the existing USM-type elastic track
mat, indicating that it has better vibration attenuation ability.

Key words urban rail transit; vibration reduction of ballast
bed; elastic track mat; finite element analysis; comparison of
mechanical properties
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Fig. 1  Structural schematic diagram of existing USM type

elastic track mat
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Fig.2 Structural schematic diagram of new mesh type elastic

track mat
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Fig.3 Finite element model of elastic track mat
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Tab.1 Maximum stress and static stiffness of new mesh
type elastic track mat with different inner circle
diameters R, values

R,/mm KR F1/MPa R/ (N/mm)
30 0.448 509.5
31 0.469 462.1
32 0.476 414.1
33 0.514 361.5
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Fig.5 Load-displacement curves under different mat

thicknesses 4, values
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Tab.2 Maximum stress and static stiffness of new mesh

type elastic track mat with different thickness

h, values
h,/mm KN f1/MPa IR/ (N/mm)
34 0.472 438.4
35 0.478 423.6
36 0.482 412.4
37 0.487 401.5
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Fig. 6 Comparison screenshot of stress distribution between

the mesh unit of new mesh type elastic track mat and

the cone unit of existing USM type elastic track mat
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Tab.3 The dynamic stiffness and dynamic to static
stiffness ratio of two elastic track mats
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