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Analysis of Elastic Waves in Rubber Floating Plate Track Structures
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Abstract:In view of the increasingly serious environmental vibration problem of urban rail transit, this paper
takes the rubber floating slab, a commonly used vibration isolation measure in urban rail transit, as the research
object, and studies and improves its low—frequency control performance from the perspective of elastic waves.
The periodic boundary conditions of the rails are modelled using plane wave series, and the energy generalisation
of full-paved, strip—paved, and point—paved rubber floating plate track structures is calculated using the energy
method,the band gap characteristics of the rubber floating plate are finally obtained by scanning the wave num-
ber variations. The periodic boundary conditions and positive symmetrical boundary form constraint matrices, and
the linear expression method is adopted to process the boundary conditions to obtain the unknown coefficients
that can be varied. By scanning the variation, the bandgap characteristics of the rubber floating slab are ob-
tained. The accuracy of the proposed method is verified using the finite element method. The results show that
the cut—off frequency of the first order band gap of the full-paved type is the largest, and the strip—paved type
and the dot—paved type have lower cut—off frequency and wider passband bandwidth. The cut—off frequency of
the first order band gap increases with the increase of the stiffness of the rubber pad. The dynamic vibration ab-
sorber for floating slab accurately controls the elastic wave, providing new ideas and methods for the application

of low—frequency vibration control of rubber floating slab tracks.
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Tab.1 Parameters of rubber floating slab track structure

Component [tem Value
Young's modulus/Gpa 206
Moment of inertia/m* 3.217x10°
Density/ (kg/m*) 7 800
Rail
Section area/m* 7.745%107
Shear coefficient 0.4
Poisson's ratio 0.3
Vertical stiffness/(N/m) 2.5%107
Fastener
Spacing/m 0.6
LengthxWidthxHeight/m? 4.75%2.3x0.26
Young's modulus/Gpa 36
Slab Density/ (kg/m*) 2 500
Shear coefficient 5/6
Poisson’s ratio 0.25
Rubber pad Stiffness/(N/m?) 2x107

B2 BERZFERNELEHERTEEE
Fig.2 Diagram of finite element model of rubber floating
slab track structure
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Tab.2 Comparison of band gap frequency of rubber
floating slab track

Band gap LEM/Hz FEM/Hz
Ist order 0~26.8 0~27.5
2nd order 27.7~29.8 28.9~30.6
3rd order 38.2~55.5 39.2~57.0
4th order 60.7~136.9 62.4~135.8
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Figd Comparison of band gap characteristics of paved rubber floating slab track structure in full paved,strip paved and point paved
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