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ABSTRACT

The PSD (Platform Screen Door System) has been installed to enhance the passengers’ safety. A total of 592 stations
operate the PSD system, which is almost 71.8% of all stations in South Korea. This study compared the opening rate
between the PSD and train door, and calculated the exact amount of passengers at peak time. In addition, the evacuation
time was simulated by Pathfinder 2015 with the exact input data. Some of the high density stations have extremely high
dangerous points about the passengers’ evacuation at some situations by the PSD door opening rate. In particular, due to
the interference of a fixed door, when it stops at 7 m less than the regular position, its opening rate becomes less than half
of the normal state. To solve this problem, it should be made possible to open the fixed door by changing it to an emer-
gency door or improving the PSD module system.
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Figure 1. General platform screen door (PSD) system.
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Figure 2. Door opening rate measurement.
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Table 1. Opening Rate Calculate about 1 Car

Index 1" Door | 2™ Door | 3" Door | 4" Door | Available Door Width/ Entire Door Width | Opening Rate
Normal 130 cm 130 cm 130 cm 130 cm 520 cm / 520 cm 100 %
1 m Less 85 cm 85 cm 85 cm 85 cm 340 cm / 520 cm 65 %
2 m Less 130 cm 0 cm 130 cm 0 cm 260 cm / 520 cm 50 %
3 m Less 130 cm 0 cm 130 cm 0 cm 260 cm / 520 cm 50 %
4 m Less 105 cm 105 cm 105 cm 0 cm 315 cm / 520 cm 61 %
5 m Less 130 cm 130 cm 130 cm 130 cm 520 cm / 520 cm 100 %
6 m Less 65 cm 65 cm 65 cm 130 cm 325 cm / 520 cm 63 %
7 m Less 0 cm 130cm 0 cm 85 cm 215 em / 520 cm 42 %
8 m Less 0 cm 105 cm 0 cm 130 cm 235 em / 520 cm 46 %
9 m Less 130 cm 130 cm 0 cm 85 cm 345 cm / 520 cm 67 %

10 m Less 130 cm 130 cm 130 cm 130 cm 520 cm / 520 cm 100 %

Table 2. Criteria of Density Classification

Index Criteria
Over 30,000 person & Island Platform
Over 30,000 person & Deep underground station (more than 30 m deep)

High Density Station

Over 30,000 person & underground
Middle Density Staion Over 15,000 person & Island Platform
Over 15,000 person & Deep underground station (more than 30 m deep)

Table 3. Chart of High Density Station

Number | Line Station Number of Passengers (1 h) | Platform Style | Deep Underground
1 Bongcheon 51,590 Island Platform -
2 Samsung 31,926 Island Platform -
3 Seoul Nat’l Univ. 57,181 Island Platform -
4 Sindorim 40,276 Island Platform -
5 2 Sillim 48,102 Island Platform -
6 Ewha Womans Univ. 31,380 Island Platform -
7 Chungjeongno 32,884 Island Platform -
8 Hongik Univ. 33,134 Island Platform -
9 Gyeongbokgung 32,976 Island Platform -

10 Dongnimmun 35,412 Island Platform -
11 3 Anguk 31,589 Island Platform -
12 Hongje 32,038 Island Platform -
13 Gireum 40,535 Island Platform -
14 4 Dongdaemun 40,325 Island Platform -
15 Dongdaemun History & Culture Park 32,412 Island Platform -
16 Hansung Univ. 42,759 Island Platform -
17 Yangpyeong 35,229 Separate Platform o
18 Cheongdam 30,282 Island Platform -
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Table 4. Number of Passengers (1 Time) of High Density
Station
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11 | Anguk 1,858 Table 5. Input Data for Evacuation Simulation
12| Hongje 2,002 Inde Speed Shoulder Distribution
13 Gireum 2,133 X (m/s) Width (cm) Ratio (%)
14 Dongdaemun 2,122 Adult (man) 1.2 38.8 43
15 | Dongdaemun History & Culture Park 1,706 Adult (woman) 1.1 352 43
16 Hansung Univ. 2,138 Child 1.15 30.7 1
17 | Yangpyeong 1,601 Senior (man) 0.835 37.8 6.5
18 Cheongdam 1,317 Senior (woman) 0.835 349 6.5
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Figure 3. Modeling and evacuation simulation proceed.
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Figure 4. Graph of total jam time change rate by amount of
passenger.

Table 6. Evacuation Simulation Result of High Density Sta-

tions
Evacuation Time
Station 100% 42%, Difference
(Om) | (Tm)
Bongcheon 47 s 116 s 69 s
Samsung 37 s 90 s 53s
Seoul Nat’l Univ. 53s 128 s 75's
Sindorim 43 s 114 s 71s
Sillim 62 s 108 s 66 s
Ewha Womans Univ. 36 s 89s 53s
Chungjeongno 36s 86 s 50s
Hongik Univ. 39s 9% s 55s
Gyeongbokgung 41 s 109 s 68 s
Dongnimmun 43 s 112's 69 s
Anguk 39s 103 s 64 s
Hongje 40 s 102 s 62 s
Gireum 43 s 109 s 66 s
Dongdaemun 44 s 110 s 66 s
e & gy [ | s
Hansung Univ. 43 s 107 s 64 s
Yangpyeong 40 s 106 s 66 s
Cheongdam 35s 86 s Sls
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