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Rails and fasteners form a periodic track - Dol @ p /
structure; guided elastic waves can propagate :.{ - 7

over long distances but are strongly affected - | :

by periodic constraints. S
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propose a reduced fastener model validated ’Z/ L

by field impact tests. R T Freqency 6

Frequency(Hz)

Dispersion curve
Methods

rail model with detailed fastener
- rail model with added mass and bottom spring

» Free rail and Continuous spring rail models T W
established by semi-analytical finite s | N 7 /f
element (SAFE) method 5 <) L

> Discrete spring rail model established by £
finite element and Bloch boundary NS AN
conditions LEEE AT ACIEIEY

- Simplified model
Conclusions

(T | - A -

| - |- Fasteners  significantly  influence  low-

\\\ - ve frequency guided wave propagation in rails.
R e s Spring-only boundary conditions show
- EnSymee) 1S limited influence, while discrete supports
R g . create bandgaps.

B L G - Detailed  fastener = modeling  reveals

. “ ' wavelength reduction, additional bandgaps

(A Symmetric) o and local-mode hybridization.
S i The proposed equivalent mass-spring tastener
i model offers a practical balance between
P ... accuracy and efficiency.
| Future work will consider nonlinear tastener
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