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Dynamic Simulation of Vehicle/Turnout Interactions

Ryosuke Matsumura™, Hiroyuki Sugiyama, Shunpei Yamashita, (Tokyo University of Science)
Yoshihiro Suda, (University of Tokyo)

In this investigation, a systematic and automated procedure that can be used for modeling vehicle/turnout interactions is
developed. To this end, the contact geometry analysis procedure is generalized for turnout simulations such that tongue rail
profiles available from measurement and/or drawing can be automatically interpolated and used for providing multiple look-up
contact tables. Having obtained multiple look-up contact tables, the wheelset trajectory coordinate is used to locate the nearest
look-up contact tables to be interpolated for determining the location of contact point at every time-step in the dynamic
simulation. Several numerical examples are presented in order to demonstrate the use of the procedure developed in this

investigation for vehicle/turnout interactions.
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Figure 1. Wheel/rail contact in turnout section
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Figure 2. Wheelset coordinate systems
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Figure 3. Rail coordinate system
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Figure 4. Interpolation of rail profile
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Figure 5. Proposed numerical procedure
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Figure 6. Contact search for vehicle/turnout
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Figure 7, Track geometry for straight track scenario
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Figure 8. Wheelset lateral displacement and angle of attack
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Figure 10. Wheel/rail contact in point section (main line)
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Figure 11. Wheel/rail contact in crossing section (main line)
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Figure 12. Track geometry
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Figure 13. Wheel/rail contact in point section (branch line)
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