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A Study on Application of Force-based Track
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Abstract In this study, shape-based track management by analyzing track irregularity was studied in terms of
force-based track irregularity analysis by numerical analysis of wheel-rail interaction force using by the measured
vertical irregularity. The effect of the vertical irregularity of the track due to the difference in track types on
the wheel-rail interaction force and the track acceleration in the connecting section of the sleeper floating track
and the direct fixation track on concrete bed were analyzed. As the results of this study, the measured vertical
irregularity was directly affect the vertical wheel load (the wheel-rail interaction force) and the rail acceleration,
and it has been demonstrated to change consistently. In this study, the adequacy and necessity of the
force-based track irregularity analysis method was verified based on the wheel-rail interaction analysis using the

the measured vertical irregularity.
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(c) Cross section of Direct fixation track
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Figure 1. Track system of target site
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Table 1. Properties of direct fixation tracks

Section Distance | Gradient Radius of Velocity
curvature

A 3m 1 3%o 600 70km/h

B 3m 1 6% Straight 60km/h

C 3m 1 32%0 Straight | 60km/h

D 3m 1 10%, 850 75km/h
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Table 2. Measured result of vertical irregularity by section

Section Track
Rail A B A

Lefttmm) | -1.8~21] -49~61 ] -22~10

A Right(mm)| -24~0.6| -58~50| -22~12
Max amplitude : 11.0mm

Lefttmm) | 0.0~3.1 -33~64| -03~21

B Right(mm)| -22~15] -58~58| -13~08
Max amplitude : 11.6mm

Lefttmm) | -11~19 | -69~87| -16~24

C Rightmm)| -06~32| -42~52| -32~06
Max amplitude : 15.6mm

Lefttmm) | -14~26] -41~51| -25~29

D Rightmm)| -22~01] -6.0~48| -22~16
Max _amplitude : 10.8mm

i Track A Track B Track A’

(a) Section B (Left rail) i Direct fixation track
H |
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Figure 2. Measured result of vertical irregularity by section
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Ideal track
(non — roughness)

den(t)

)
) V = constant

Real track
(Roughness or track irregularity)
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Figure 3. Wheel-rail interaction force considering rail surface
roughness
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/ max,actual (1)

o17]4, m. = equivalence mass(wheel-rail system)
L, = reference wavelength, z=z,sin(2nvt/L)

B = dimensionless calibration factor
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