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Abstract : Recent catastrophic accidents at the underground subway stations in South Korea have proven that the subway evacuation is an
important safety concern. Previous studies have used commercial programs for safety assessment or have been focused on development of
computing algorithms rather than the basic analysis data which form the foundation of studies. In this study, we designed a new movement
recording apparatus which measured and analyzed crowd movements including but not limited to moving velocity, specific flow rate and
crowd density. Moreover, We propose new effective analysis method for evacuation studies with this apparatus.
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Fig. 1. Schematic of movement recording apparatus.
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Table 1. Stairwell desciption of subway station
Numbers Depth Rise Stair landing | Stair width | Distance |Area of stair Angle Depth of |Effective stair
of sstps (cm) (cm) (cm) (cm) (m) (m’) o) handrail (cm) | width (cm)
Cheonan 54 34.83 15.13 154 351 24.08 113.19 2347 24 327
Seoul 5, 6 52 3343 14.67 150.6 374 235 65 23.7 12 362
Seoul7, 8 53 33.27 14.6 150.43 371 23.8 65.39 23.68 12 359
Anguk 30 35 16.17 221.5 275 13.43 28.83 24.81 18 257
Jongno-3ga 27 33.57 17.57 155 265 11.44 23.99 27.63 18 247
Seoul 13, 14 54 3347 153 150.4 221 24.4 40.08 24.56 12 209
Yongsan 52 30.45 153 150.5 200 23.1 33.81 24.5 12 188
Byeong-jeoml 54 33.1 14.77 177.6 151 22.88 32.17 24.06 24 127
Byeong-jeom 2 54 33.1 14.77 177.6 164 22.88 32.17 24.06 24 140
City Hall 27 3537 17 119.5 158 11.44 15.12 25.66 18 140
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Table 2. Measurement conditions
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Stations Dates of measurement Total number Aof measurements | Total number of persons Remarks
(Times) (Persons)
Cheonan 2017.3.14. AM 8~9 3 703 College student
Seoul 5,6,7,8,11,12,13,14 2017.3.17. AM 7~10 13 1,484 Commuter, escalator
2017.5.19. AM 7~8
Anguk 2017526 AM 78 16 3,159 Commuter
Jongno-3ga 2017.5.19. AM 7~8 12 1,453 Commuter
Yongsan 2017.3.10. AM 8~9 7 652 Commuter, escalator
Byeong-jeom 1, 2 2017.4.21. AM 8~9 15 851 Commuter
City Hall 2017.5.26. AM 8~9 8 1,006 Commuter
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Fig. 2. Example of enterance data,
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Fig. 5. Moving speed versus crowd density,
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Fig. 6. Specific flow rate versus crowd density.
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Fig. 7. Average moving speed of rstairwell longer than 20 m,
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Fig. 8. Specific flow rate for stairwell longer than 20 m,
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