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Analysis of the Effect of Wind on the Dynamic Behavior
of High Speed Train
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ABSTRACT

The dynamic behavior of high speed train is very important because the railway should be safe
and is satisfied with the ride comfort of passengers. The train Is composed of many suspension
components, such as 1st springs, 1st dampers, 2nd springs and 2nd dampers, that have an influence
on the dynamic characteristics of high speed train. Also, the wheel/rail shapes, the track conditions
and geometry and many environmental factors, such as rain, snow and wind, affect the dynamic
behavior of high speed train. This paper reviews the effect of wind and track conditions on the
dynamic behavior of high speed train. The VAMPIRE program is used for this simulation. The result
of simulation shows that the high speed train should not be operated when the wind velocity is

beyond 34.5 m/sec.
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Fig. 1 Schematic diagram and axis system of train
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Fig. 2 VAMPIRE vehicle model
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Table 1 Curvature vs. valance speed and cant

Curvature(m) 6000 | 7000 | 8000 | 9000

Cant at valance speed
300 km/h (mm) 177.0 1151.7 1132.8 {118.0

Valance speed at cant
152 mm(km/h)

276.2 1298.3 {3189 {338.2
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Table 2 Conditions of simulation

Table 3 Cant effect

T

Cant{(mm) 177 152 132 118

Wind direction
Conditions Left (+Y) Right (-Y)
?"’22 50/100/150/200/ | 50/100/150/200/
|| Ral <kpr§ | BV/300/350 950/300/350
1
model L e T 0750/60/70/807 | 0/30/60/70780
(kN) 90/100 /90/100
STY;‘E 50/100/150/200/ | 50/100/150/200/
;| R (kfn Ty BV | 250300750
model 2 | e | 0/50/60/ T80/ | U/S0/60/T0/80)
| (kN) 90/100 90/100
i pr;g 10/50/100/150/ | 100/150/200/
, m?daiiS (o | 200/250/300/350 | 250/300/350
& Force | 0/50/60/70/80/ | 0/50/60/70/80/%0/
(kN) | 90110130 | 100/110/120/130
STpr:elg 100/150/200/250 )
o Ral || /00730
mode] 4 Force
orc B
| oy | 7080907110

Force(kN) 61.25 52.70 4583 41.00

Table 4 Centrifugal force effect

Curvature(m)

Train speed( km/h

6000 | 7000 | 8000 [ 9000

50 -164 | -141 ) -123 ) -1.09

100 -6.56 | -5.62 | -492 | -437

150 J—14.76 -1265] -11.07 | -984

200 -26,23 | -22.49 | 1968 | -17.49

250 -4099 | -35.14 | -30.74 | -27.33

300 | -59.03 | -50.60 | -44.27 | -39.35

350 J -80.34 | -68.87 | -60.26 | -53.56
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