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The study for the aerodynamic effects of air-shafts in the railway
tunnel

Dong-Hyeon Kim, Bu-Byoung Kang and Min-Ho Shin
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Abstract

The purpose of present study is to investigate for reducing pressure fluctuations in the case of
installing the air-shafts on the side wall of the tunnel with small cross-sectional area on conventional
line. Experiments were performed with a 1/61-scale moving model rig for the tunnel of 0.764 km
length in the condition of tunnel cross-section area of 28 m>. According to the results, the maximum
pressure fluctuation is reduced by 45 % for 19 air-shafts. This results have the speed-up effects of

about 334 km/h for the train running in tunnel.
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Fig. 1 The tunnel with small cross-sectional area
on conventional line

Table 1 Specifications of the tunnel

Items Specifications
track single
Cross-sectional area 28 m*
Perimeter 21.17 m
Length 764 m
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Fig. 2 The Saemaul train on conventional line

Table 2 Specifications of the train

Items Specifications
Cross-sectional area 9.8 m’
Perimeter 12.08 m

Train configuration 4 car 1 train
Overall length 943 m
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Fig. 3 Axis-symmetric transformation for the Saemaul train(full scale dimension)
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Fig. 4 Schematic of moving model experiment
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Table 3 Conditions of tunnel model experiment

T 1 Full 1 1/61
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reduced scale
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D
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Fig. 6 Photograph of experimental set-up
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Fig. 10 Comparison with air-shafts of pressure
fluctuations in tunnel for train entry
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Fig. 12 Comparison with air-shafis of pressure
fluctuations in tunnel for train entry
speed 110 km/h and x, = 12.257 m



Table 4 The reduction effect of pressure fluctuations in tunnel with air-shafts for train entry
speed 110 km/h

Absolute values of pressure fluctuations .
Xp - Reduction
. Max. peal
Conditions 1115 m | 3.910 m | 8.090 m | 10.48 m | 12257 m axl P effects
values

Without air-shaft | 961 Pa | 1034 Pa | 864 Pa 712 Pa 335 Pa | 1034 Pa | reference

5 air-shafts 741 Pa | 591 Pa | 471 Pa | 423 Pa | 219 Pa | 741 Pa 283 %

10 air-shafts 668 Pa | 544 Pa 379 Pa 313 Pa 165 Pa | 668 Pa 354 %

19 air-shafts 576 Pa 382 Pa 258 Pa 241 Pa 170 Pa 572 Pa 447 %

Table 5 The reduction effect of pressure fluctuations in tunnel with air-shafts for train entry
speed 148 km/h

Absolute values of pressure fluctuations .
Xp Reduction
- Max. peak
Conditions 1115 m { 3910 m | 8.090 m | 1048 m {12257 m Xl P effects
values

Without air-shaft | 1640 Pa | 1823 Pa | 1596 Pa | 1323 Pa | 732 Pa | 1823 Pa | reference

5 air-shafts 1434 Pa | 1070 Pa | 867 Pa 801 Pa 505 Pa | 1434 Pa 213 %

10 air-shafts 1232 Pa | 998 Pa 887 Pa 808 Pa 569 Pa | 1232 Pa 324 %

19 air-shafts 1049 Pa | 738 Pa | 691 Pa 651 Pa | 516 Pa | 1049 Pa 42.5 %

Table 6 The reduction effect of pressure fluctuations in tunnel with air-shafts for train entry
speed 178 km/h

Absolute values of pressure fluctuations .
Xp Reduction
iti Max. peak
Conditions 1115m | 3.910 m | 8090 m | 10.48 m | 12257 m 1p effects
values

Without air-shaft | 2254 Pa | 2544 Pa | 2303 Pa| 1931 Pa | 1163 Pa| 2544 Pa | reference

5 air-shafts 2118 Pa | 1628 Pa | 1296 Pa | 1210 Pa | 806 Pa | 2118 Pa 16.7 %

10 air-shafts 1816 Pa | 1432 Pa | 1035 Pa | 845 Pa | 581 Pa | 1816 Pa 28.6 %

19 air-shafts 1592 Pa | 1104 Pa | 813 Pa 732 Pa | 382 Pa | 1592 Pa 374 %
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