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Experimental study on the alleviation of micro-pressure waves
radiated from the tunnel exit with the slanted portals on the
high-speed train operations of 300km/h

Dong-Hyeon KIM and Dong-ho MIN
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Abstract

The compression wave produced when a high-speed train enters a tunnel propagates along the tunnel
ahead of the train. The micro pressure wave related to the compression wave is a special physics
phenomena created by high-speed train-tunnel interfaces. On this work, the method for reducing the -
micro pressure wave is to delay the gradient of the compression wave by using aerodynamic structures.
The objective of this paper is to determine the optimum . angle of the slanted portal using the moving
model rig. According to the results of the present study, the maximum value of micro pressure wave is
reduced by 19.2% for the 45° slanted portal installed at the entrance of the tunnel and reduced by
41.9% for the 45° slanted portals at the entrance and exit of the tunnel. Also it is reduced by 34.6%
for the 30° slanted portals installed at the entrance and exit of the tunnel.
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Fig. 1 The schematic of moving model rig.
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Fig. 2 The relation comparison of the micro
pressure waves and the compression wave
gradient (with 45° slanted portal on the
tunnel entrance and exit).
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Fig. 3 Appearances of the slanted portal for
reducing the micro-pressure waves (1/60
scale models),
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Table -1- Performance ~of ‘a' slanted: portal -for
reducing the micro-pressure waves.
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. (kmh )
30 < .
1 only entrance _240 360 1.2 7.7
30 Loi360] o085 | 346
entrance. and exit | * : :
IR TR POVSUIU 30
entrance. and exit’ :
45° 250~420| 1.05 19.2
only entrance ’ ’
4s° 220~400 | 0755 | 419
entrance and exit ’ :
‘ 55° 340~340| 122 6.2
entrance and exit ) ’
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Fig. 4 Maximum values of micro pressure wave for
a slanted portal measured at 0.333 m from
tunnel exit (tunnel length of 0.5 km).

300
200

100 i

% Without countermeasure

© 45° slanted portal with a cover 4
1 {onty sntrance)

P, [Pa]
s

s

el A

1 'l i A 'l
200 240 280 3820 360 400 440
U [km/h]

Fig. 5 Maximum values of micro pressure wave
for 45° slanted portal with a a openning
cover measured at 0.333 m from tunnel
exit (tunnel length of 0.5 km).
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