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Abstract This study was conducted to investigate the running stability of a high-speed train operated
in a tunnel and an open field when external forces such as wind pressure and train crossings were
applied to the vehicle. With no external force, the running stability at 400 km/h was examined, and the
wheel weight reduction ratio, lateral pressure of the axles, and derailment coefficient satisfied the
criteria of the technical standards for a high-speed train. When the distance between the centers of the
tracks is 4.6 m, the external force caused by train crossing slightly affects the lateral acceleration of the
vehicle but does not significantly affect the wheel weight reduction rate, lateral pressure, and derailment
coefficient in a tunnel and open filed. When the distance is 4.6~5.0 m, the wheel weight reduction ratio,
lateral pressure, and derailment coefficient satisfy the criteria with 20 m/s wind. When the wind speed
was 30 m/s, the derailment coefficient satisfied the criteria, and the other variables exceeded them. It
is predicted that a high-speed train can be operated safely at 400 km/h with wind speed of up to 20
m/s, and it should be slowed down at a wind speed of 30 m/s.
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(a) Train crossing and wind pressure in open field

(b) Train crossing and wind pressure in tunnel

Fig. 1. Wind pressure according to train crossing and
force acting on the track
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(b) Derailment coefficient(right wheel)

Fig. 5. Analysis results without external force
according to technical standards for
high-speed train

Table 1. Maximum lateral pressure of axle

Vehicle CriterilkN] Analysis results[kN]
TC 51.5 28.1
M1 54.9 29.8
M2 49.9 27.7
M2’ 49.9 23.9
M3 51.1 27.9
M3 51.1 30.2
M4 54.6 29.0
MC 57.5 31.3
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Fig. 6. External force with train crossing in
tunnel (4.6m track distance)
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Fig. 8. Analysis results with train crossing in
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Fig. 9. External force with train crossing and wind
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Fig. 10. Analysis results with train crossing and
20m/s wind in open field according to
technical standards for high-speed
train(4.6m track distance, external force
at R7000 22km point)
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Vehicle CriterialkN] Analysis results[kN] Table 3. Maximun.l lateral pressure of axle with
TC 515 50.1 30m/s wind
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Table 4. Analysis results with train crossing and 20m/s wind in open field

Items Track distance Criteria Maximum results
4.6m 64.3
4.7m 80% 64.2
" (]
Wheel reduction 4.8m (0.1% frequency cumulative probability) 615
4.9m 61.5
5.0m 63.8
4.6m 50.1
4.7m 49.9
Lateral pressure of 4 8m 515kN 490
axle
4.9m 49.9
5.0m 49.7
4.6m 0.43
Derailment 4.7m 1.1 041
rai .
coefficient 222 (0.1% frequency cumulative probability) 825
5.0m 0.40

Table 5. Analysis results with train crossing and 30m/s wind in open field

Items Track distance Criteria Maximum results
4.6m 95.4
4.7m 80% 91.6
. (]
Wheel reduction 4.8m (0.1% frequency cumulative probability) 89.6
4.9m 91.4
5.0m 90.6
4.6m 71.1
4.7m 68.6
Lateral pressure of 4 8m 515kN 694
axle
4.9m 68.4
5.0m 68.4
4.6m 0.48
Derailment 4.7m 1.1 048
coefficient 222 (0.1% frequency cumulative probability) 822
5.0m 0.48
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