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A Study on the Longitudinal Force Prediction of CWR
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ABSTRACT

Continuous welded rail has many advantages over the conventional jointed rail. however It may
cause high longitudinal force by temperature variation. Because the longitudinal force is very
important among various parameters that depend to prevent the track buckling and that influence in
effective maintenance procedure, In this paper, We shall present a approach for the prediction of
rail longitudinal force using beam—column theory. Various parameters such as track modulus,
ballast resistance, and unfastended length are considered effectively and rationally. After a spot
verification, new longitudinal force measurement system may be developed using proposed equation.
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A\ = 35.545TM° - 70.57+TM* + 56.72+TM° - 24.01xTM? + 6.07+TM + 2.37 (5)
AP, o AQL?

P= v (== )

A = A*R* + BsR + C (6)

A = 16.63*TM® - 33.17+*TM° + 25.50+TM*- 9.39+TM> + 1.67+TM? - 0.13*TM + 0.005

B = 0.90+TM® - 1.82+TM° + 1.42+TM* - 0.54*TM> + 0.1*TM? - 0.009+*TM + 0.0006
C = 0.71*TM® - 1.60+TM° + 1.51+TM* - 0.77+TM> + 0.23+*TM? - 0.04*TM + 0.01
Ay = AxTM' + B«TM® - C+xTM? + D+TM + E (7

A = -2562058.995R" + 302627.84*R* - 12561.27+R* + 214.72*R - 0.78
B = -3142264.45+R" + 370874.42+R® - 15444.95+R* + 267.55%R - 0.87
C = -1294221.28+R" + 152824.04+R® - 6408.76+R* + 113.64*R - 0.27
D = -210440.35+R* + 24930.99+R* - 1059.98+R* + 19.62*R - 0.003

E = 12310.29+R* - 1484.36+R* + 65.91*R* - 1.41*R + 0.98

A : deflection (m), P : longitudinal force (MN)
TM : Track modulus (MN/cm)

R : longitudinal resistance(MN/cm)

Q : 19.6 (kN), Pcr : (MN)

E, I : KS60 rail profile
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