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A Study on the Ballast-flying Phenomena by Strong Wind Induced by
High-speed Train

Y - s

Hyeok-Bin Kwon - Choon-Soo Park

Abstract

The mechanism of ballast-flying phenomena by strong wind induced by high-speed trains has extensively been
investigated by conducting wind tunnel test and field-measuring of wind velocity in the vicinity of the track. The
ballast gathered from the Seoul-Busan high-speed railway track has been classified by mass and shape to find
relationship between those properties and the characteristic of movement in high wind and 16-channel Kiel-probe array
has been used to examine the detailed flow structure above the surface of the track. The probability of ballast-flying
during the passage of the high-speed train has been assessed comparing the results from wind tunnel test and that from
field-measuring. The results shows that when the G7 train as well as the KTX train runs at 300km/h, about 25m/s
wind gust is induced just above the tie and the probability for small ballast under 50g to fly is about 50% when it
is on the tie. If the G7 train runs at 350km/h, the wind gust just above the tie increases to 30m/s, therefore radical

countermeasure seems to be needed.

Keywords : Ballast-flying Phenomena(A} 212k &4h), KTX trian(KTX #-2), G7 train(G7 %), Wind Tunnel Test(3
FA18), Train Gust(22}35), Aerodynamics(F7]%8hH
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Fig. 1. Event Tree of Ballast-flying Phenomena
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Table 1. Classification of Ballast Shape
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Table 2. Test Conditions

rain train | time of | train

D date time type length | passing | speed
(m) (sec} | (km/h)

01 | 04/2/14 { 7 10:59 | KTX | 388.104 5.50 253.82
02 [ 04/2/14 | 2.3 01:33 | KTX| 388.104 510 273.96
03 | 0472/14 } 2% 02:40 | KTX | 388.104 4.83 289.07
04 | 04/2/14 | &% 03:.00 | G7 _L145.170 2.46 212.31
05 | 04/7/29 | 2.4 10:35 | KTX £8.104 4.80 291.08
06 | 04/7/29 | 73 10:50 { KTX | 388.104 4.73 295.18
07 1 04/7729 | 27 11:09 | KTX 388.10? 5.00 279.43
08 | 04/729 | 9.4 11:24 | G7 | 145.170 1.80 290.34
09 [ 047729 [ 270 1138 |KTx| 388,004 | 475 | 29518
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Table 3. Location of Fully Development(From Nose End)

train tvpe train train speed Location of Fully
P length(m) (km/h) development(m)
212.31 10.58
G7 145.17
290.34 25.81
253.82 28.09
273.96 50.23
279.43 45.11
KTX 388.104 289.07 37.23
291.08 40.83
295.18 29.52
295.18 49.02
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