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A Study of Tie Shape Effects for Reduction of Underbody Train Gust of
High-Speed Train
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Abstract

In this study, the relationship between tie shape and underbody train gust of high-speed train is numerically
investigated. To this end, complex train underbody/railroad model is replaced by simple plate/tie model. And it is tried
to find a most important parameter for reduction of underbody train gust through the Taguchi method and orthogonal
array. As a result, it is verified that the height of tie is most sensitive to the underbody train gust because of the
cavity effect between ties. When the width and distance between ties are decreased, underbody train gust is also
reduced. Consequently, the heighter is examined which can give the similar effect of higher tie without replacement
of tie. The Scm heighter can reduce underbody train gust about 73%, which value is only 7% less than the higher tie.

Keywords : High-Speed Train(11<: 3}), Ballast-Flying(2Z1]4h), Tie(3%), Heighter(3t0]€]), Underbody Train
Gust(3H HAFE), Taguchi(Th-#))
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Table 2. Orthogonal array[7]
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#3 1 3 3 £
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#6 2 3 1
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#9 3 3 2 Fig. 11. Velocity profile for each case(350km/h)
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Fig. 12. Stream line(Tie-up Vs Heighter)
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Fig. 13. Velocity(Tie-up Vs Heighter)

Table 3. Tie-up Vs Heighter

Base Tie-up Heighter
£ (m/s) 21.7 43 5.8
HAaE -80.2% ~73.3%
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