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DYNAMIC RESPONSE ANALYSIS OF CONTINUOUS WELDED RAILS

HAVING A RAILROAD SWITCH SUBJECTED TO A THERMAL STRESS
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Dynamic response of a railway track consisting of a railroad switch and continuous welded
rails is analyzed with varying temperature stress. The tangential rails connected to the
railroad switch are modeled by semi-infinite rails supported by sleepers with constant
spacing. In the analyses these sub-structures are replaced with impedance matrices. The
impedance matrix of rail subjected to an axial load is derived by eigenvalue problem of a
transfer matrix of a unit cell defined by the periodicity. The infinite railway track is then
represented by attaching the transmitting boundaries to a finite track region including
the switch. Through numerical analyses, the relation between the rail temperature and
the resonant frequency is obtained, and the capability of the rail stress measuring method
utilizing this relation is discussed.
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Table 1 Parameters of railway track

Mass density(kg/m?) p = 7880

Cross-sectional area(m?) A =64.05x 1074

Young’s modulus(GPa) E =206
Poisson’s ratio v =0.33
Geometorical moment of interia (m?) I1=322x10"%
Shear factor K =1.382
Coefficient of linear thermal expansion (/O0) a=12x107°
Longitudinal spring constant(N /m) Ky, = 550 x 108
Lateral spring constant(N/m) k, = 6 x 10°
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Fig.7 Receptance at the loading point
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Fig.9 Relation between frequency and relative temperature
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