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Evacuation safety analysis depending on the type of subway platform and ticket

barrier

Byoung-Jik Park’, [I-Gyu Park’, Yong-Ho Yoo'*
lKorea, Korea Institute of Civil Engineering and Building Technology, 64, 182 Beon-Gil, Mado-Ro, Mado-Myeon, Hwaseong-Si

ABSTRACT: With the rapid development of modern society, subway has become one of the most typical urban transport
systems. Since fire accident occurred at Daegu subway in 2003, importance of life safety and disaster prevention have been
widely recognized and many studies have been carried out. As a result of these studies, fire-retardant and non-combustible
interior material and platform screen door with passenger guide indication device have been developed, but studies on a
subway evacuation criteria have been in a stalemate. Therefore, this study is intended to improve the subway evacuation
standard. It is very difficult to take into account whole subway system, so a typological approach to a ticket was carried out
referring to previous studies focused on a subway platform. this paper selected the most common subway platforms and
estimated evacuation time among 10 platforms from previous studies and 8 from this study. As a result, evacuation time
exceeded 6 minutes which is the guideline of existing standard. Therefore, it is necessary to update the standard for
evacuation time and add supplementary conditions which can help establishing the measures for safety facilities and
prevention measures.
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Fig. 1. Platform Type
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Table 1. 1~4 Line platform category(2012)
T .
Line P Location Stairs
Total | 1 2 3 4 6 7 8 9 10 | et Number
1 10 1 0 1 2 4 0 0 1 0 1 0 1.90 7.00
2 50 7 4 0 2 26 1 0 0 0 7 3 2.02 6.62
3 34 5 1 0 1 11 3 2 1 1 8 1 2.74 5.32
4 26 3 0 1 1 14 1 1 3 2 0 0 2.11 6.19
Synthesis | 120 16 5 2 6 55 5 3 5 3 16 4 2.19 6.28
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Fig. 2. Platform Type Turnstile
Table 2. 1~4 Line platform turnstile category(2014)

Line 1 Type 2 Type 3 Type 4 Type 5 Type 6 Type 7 Type 8 Type etc. Total
1 8 3 29 5 11 1 4 0 7 68
2 27 1 14 3 5 0 4 2 3 59
3 10 0 17 1 11 0 7 1 5 52
4 20 14 17 0 6 1 4 0 5 67

Synthesis 65 18 77 9 38 2 19 3 20 246
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Table 3. Simulex setting

Item Condition
situation Up line and down line subways stopped
moving speed 1.0 m/s
human adult male
delay time 0 sec

3,200(subway) + 600(platform) =

number of people 3,800 person
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Fig. 3. comparison of Simulation results
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Table 4. Simulation results

platform 240 sec
3 1l 5 T e g LV == %“ r i

turnstile | [ | | ||

60 sec 120 sec 180 sec 240 sec 300 sec 360 sec

Island subway station

platform 240 sec
turnstile

60 sec 120 sec 180 sec 240 sec 300 sec 360 sec
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