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The Improvement of the Area Estimation of the Metropolitan
Railway Station Platforms

ABSTRACT

In urban areas, the proportion of railway traffic in public transport is increasing. The congestion situation is repeated as the passengers
concentrate on station and transfer facilities and the inconvenience of the passengers is increasing in terms of safety and convenience.
Therefore, the importance of estimating the appropriate area of the station has been emphasized. The area estimation formula used in
the metropolitan railway stations currently is a partial modification of the area estimation formula of Japan in the 1970s. It does not
reflect changes in the social and cultural environment and patterns of passengers. The technical basis for major decision variables is
insufficient. Therefore, the theoretical basis of the area estimation formula and the pedestrian environment satisfaction of the design
guideline of metropolitan railway stations were analyzed in order to suggest improvement formula. The improved area estimation
formula was verified by conducting field surveys on 5 stations of metropolitan railways and 15 stations of urban railways. The existing
area estimation formula is LOS E grade for the main space. However, the LOS D grade is implemented when the improved area
estimation formula is applied. Based on the results, the design factors for the area estimation formula are suggested.
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Gondeok D 11,178 79,294 29,260 Underground Level 5 2012

Seokgye C 45,030 111,114 604 Ground Level 2 1984

Seolleung A 146,165 295,997 8,511 Underground Level 2 2003

Yichon B 60,229 89,803 194 Gound Level 1 1978

Jeonga B 59,564 157,100 7,356 Underground Level 2 1996
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Table 2. Number of Railway Passengers at Each Railway Station
Station Name Demand (people) Station Name Demand (people)
Sadang 28,268 Sangbong 8,274
City Hall 14,527 Seoul National University of Education 11,264
Choongjeongro 12,812 Dongdaemoon History and Culture Park 17,968
Elgiro-3ga 13,920 Gasan Digital Complex 11,681
Elgiro-4ga 3,648 Moran 5,129
Gangnamgu Office 4,475 Yeonshinae 3,068
Jamsil 12,379 Dobongsan 2,580
Jeongja 4,740 - -
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Table 3. Prime Variable for Estimating Area

Item Urban Railway

Regional Railway

Passengers during a peak hour
LOS D : 0.8m%people (=1.25people/m?)

g{:ti;ilnc;f Standard
Headway
Length of Platform

Average Departure Passengers per a train during a peak,
Average Arrival Passengers per a train during a peak,
Pedestrian Platoon Density of Waiting People (4 People/m?)
Pedestrian Platoon Density at Platform (1.25 People/m?)
Pedestrian Platoon Speed at Platform (1.1m/s)
Number of Stairs, Width of Pillar, Screen Door, Safe Fence

Others | Daily Passenger, Passenger for Peak Hour, Headway during a day, Headway during peak time, Frequency during a day and Peak Hour
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Table 4. Change of the Parameter before/after Estimating Area

Category Parameter Before After
Regional Pedestrian Platoon Density at Platform 1.25people/m? 1.0people/m’
Railway Pedestrian Platoon Speed at Platform 1.1m/s 0.9m/s
Urban Required Space of the most busiest Area at Platform (m?) = Number of People at ) )
. . 0.8 I 1.0 1
Railway the most busiest Area x M m'/people m’/people
Table 5. Variable Analysis of Estimating Platform Area at Regional Railway
Platform Width (m)
Station Time Slot - - —
Current Design Requirement | Modification
To Moonsan . 8.70 10.18 10.26
Morning (07:30-08:30)
To Yongmoon 8.70 10.30 10.38
Gongdeok
To Moonsan 8.70 11.19 11.32
Afternoon (18:30-19:30)
To Yongmoon 8.70 10.45 10.52
- Morning (07:30-08:30) 13.00 12.60 12.88
Seokgye
- Afternoon (18:30-19:30) 13.00 12.54 12.77
To Seonjoengllong . 5.00 7.12 7.28
Morning (07:30-08:30)
To Hanti 5.00 7.65 7.86
Seollong -
To Seonjoengllong 5.00 7.58 7.78
Afternoon (17:30-18:30)
To Hanti 5.00 7.62 7.80
To Seobingo . 5.00 7.31 7.48
Morning (08:00-09:00)
To Yongsan 5.00 6.94 7.08
YiChon -
To Seobingo 5.00 7.31 7.45
Afternoon (18:00-19:00)
To Yongsan 5.00 7.44 7.59
To Soonae 5.00 7.20 7.38
- Morning (07:30-08:30)
. To Migeum 5.00 8.04 8.24
Jeongja
To Soonae 5.00 6.85 6.93
- Afternoon (19:00-20:00)
To Migeum 5.00 7.59 7.73
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Table 6. Variable Analysis of Estimating Platform Area at Urban Railway

re

. L Platform Width (m)
Station Direction
Current Design Requirement Modification
To Line 4 11.89 13.86 16.68
Sadang To Line 2 (Bangbae) 13.55 14.07 17.06
To Line 2 (Nakseongdae) 13.55 12.14 14.65
To Line 2 9.70 10.94 13.03
City Hall To Line 1 (Seoul Station) 5.50 7.17 8.43
To Line 1 (Jonggak) 5.50 8.36 9.93
To Line 2 11.42 9.29 10.97
Choongjeongro -
To Line 5 19.37 7.09 8.22
To Line 2 (Elgiro) 5.83 8.33 9.89
Eulgiro-3ga To Line 2 (Elgiro-3ga) 5.83 8.78 10.46
To Line 3 10.38 17.40 21.10
To Line 2 (Elgiro-3ga) 5.71 3.64 4.02
Eulgiro-4ga To Line 2 (Dongdaemoon History and Culture Park) 571 4.50 5.09
To Line 5 9.70 5.04 5.65
To Line 2 (Elgiro-4ga) 7.00 6.47 7.57
Dongdaemoon History and To Line 2 (Shindang) 7.00 7.55 8.91
Culture Park To Line 4 11.88 12.88 15.45
To Line 5 6.00 5.53 6.26
To Gyeonchoon (Mangwon) 11.08 8.01 9.49
To Joongang Line (Mangwoo) 8.44 4.69 5.34
Sangbong To Joongang Line (Joongryang) 7.00 6.81 7.99
To Line 7 (Joonhwa) 6.15 5.33 6.13
To Line 7 (Myonmook) 6.15 5.20 5.97
To Line 7 (Jangam) 5.60 4.74 5.40
To Line 7 (Sooraksan) 5.60 427 4.82
Dobongsan -
To Line 1 (Mangwallsa) 7.50 3.37 3.68
To Line (Dobongsan) 7.50 6.14 7.16
To Line 7 (Hakdong) 7.00 3.53 3.89
To Line 7 (Cheongdam) 7.00 3.70 4.10
Gangnamgu-office -
To Bundang (Seunjeonglong) 5.97 3.90 435
To Bundang (Abgoojeongdong) 5.97 431 4.86
To Line 2 (Jamsilnaroo) 10.30 10.99 13.21
Jamsil To Line 2 (Shincheon) 13.75 12.37 14.94
To Line 8 (Moonchontoseong) 10.85 12.34 14.90
To Line 8 (Seokchon) 10.85 8.29 9.83
To Line 8 (Soojinl) 7.60 6.74 7.90
Mooran To Line 8 (Soojin2) 7.60 3.91 4.36
To Bundang (Yatop) 6.50 10.30 12.36
To Bundang (Tapyong) 6.50 7.88 9.32
To Bundang (Miguem) 6.50 12.87 15.56
. To Bundang (Soonae) 6.50 6.38 7.45
Jeongja -
To Shinbundang (Dongcheon) 8.60 3.45 3.79
To Shinbundang (Pangyo) 8.60 5.85 6.79
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Table 6. Variable Analysis of Estimating Platform Area at Urban Railway (Continue)

. L Platform Width (m)
Station Direction - - —
Current Design Requirement Modification
To Line 1 (Doksan) 7.25 10.78 12.95
. To Line 1 (Gooro) 7.25 10.38 12.45
Gasan Digital Complex -
To Line 7 (Cheolsan) 10.15 5.07 5.81
To Line 7 (South Gooro) 9.15 5.50 6.35
) o To Line 2 (Gangnam) 6.75 6.62 7.75
Seoul National University of To Line 2 (Seocho) 6.75 7.66 9.05
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Fig. 4. Level-of-Service Analysis for Seollong Station at Platform
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