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A Study on Risk Analysis and Countermeasures for Urban Railway
Casuality Accident

ABSTRACT

The paper suggests to measure the risk of pedestrians inside urban railway stations. The level of risk is calculated in manner of both an
average risk and average weighted risk of 9 different facility inside urban railway stations. Based on these level of risk, top 10 stations
are chosen out of all the stations operated by Seoul Metro and Seoul Metropolitan Rapid Transit Cooperation (SMRT). In order to
alleviate the level of risk, countermeasures for those risks are surveyed for 60 experts who are now involved in safety issues in those 2
railway operation companies. A countermeasure survey for the accidents is done into 2 ways. One is to lower the probability of making
accidents and the other is to alleviate the consequence for accidents. The effectiveness of those alternatives is surveyed between 1 to 5
yardsticks and converted into one value for each alternative.
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Table 1. Number of Urban Railway Stations by Cities or Province

Item Seoul Gyeonggi Incheon

Number of Station 221 23 2
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Table 2. Survey Overview for Comparative Weighting Values of Risk between Facility

Classification Content
Affiliation Seoul Metropolitan Rapid Transit Corp, Seoul Metro
Departments Safety Management Division
Number of Sample 60
Survey Method 1:1 Interview and 5-point scale
Facilities Stair, Escalator, Elevator, Gate, Screen door, Restroom, Waiting rooms and passageways, Platform, Train doors

Table 3. Comparative Risk by Facility Types

Facility Average Distribution Facility Average Distribution
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Table 4. Weighted Risk Values Based on Waiting Room and

Passageways
Facility Average Weight
Stair 2.05 1.61
Escalator 2.77 2.18
Train Door 237 1.86
Platform 1.90 1.50
Elevator 2.20 1.73
Restroom 1.55 1.22
Waiting Rooms and Passageways 1.27 1.00
Gate 1.32 1.04
Screen Door 2.53 1.99
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Table 5. Result of Risk Analysis (Unit: Causalities per Million Passengers)

Frequency per million Average risk Weighted average risk
Station Value Station Value Station Value
Singil 4.99 Jongno 3-ga 25.08 Jongno 3-ga 31.10
Jongno 3-ga 3.63 Dongmyo 9.39 Dongmyo 12.74
Dongmyo 2.69 Isu 8.29 Isu 11.40
Onsu 2.56 Singil 6.80 Express Bus Terminal 8.83
Dongdaemun I})Iaiiory &Culture | oy Express Bus Terminal 7.41 Singil 8.20
Isu 156 Dongdaemun History & Culture 6.46 Dongdaemun History & Culture 6.99
Park Park
Samgakji 1.49 Onsu 5.11 Onsu 6.63
Namtaeryeong 143 Sadang 4.46 Sadang 5.50
Gimpo Int'l Airport 1.42 Hapjeong 343 Hapjeong 4.26
Yeongdeungpo-gu Office 1.34 Gasan Digital Complex 225 Gasan Digital Complex 3.06
Table 6. Survey Overview
Classification Content
Affiliation Seoul Metropolitan Rapid Transit Corp, Seoul Metro
Departments Safety Management Division
Number of Sample 60
Survey Method 1:1 Interview and 5-point scale
Facilities Stair, Escalator, Elevator, Gate, Screen Door, Restroom, Waiting Rooms and Passageways, Platform, Train Doors
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Table 7. An Example of Questionnaire

[1] Stair(Types of accidents : falling, collision contact, slip)

Prevention Alternatives Effective measures
Very rare Rare Average Outstanding | Very outstanding
Non-slip installed on stair 1) 2) 3) 4) 5)
O O O O O
Entrance entrance stair rains and safety scaffolding Ve?; )r are Itz;r)e Avg; ge Outszjl)ldmg very OL(Jgs)tandmg
installed at the bottom O O O O 0
Very rare Rare Average Outstanding | Very outstanding
Suggestion Q)) @) 3 (C) ()
O O O O O
Damage Reduction Alternatives Effective measures
R A i i
Changes in stair noses material (elasticity in the Ve?; )r are (gr)e V(e,;? £e Outszzr;dmg Very ot(l';s)tandmg
material) O O O O O
Very rare Rare Average Outstanding | Very outstanding
Suggestion (@) )] 3 () )
O O O O O

Table 8. Magnitude of Effective Measures of Prevention Alternatives

Facility Prevention Alternatives Average Distribution

Install slip preventing spot on stairs (non-slip) 4.183 ’ I .

Install safety rug on starting and end of entrance stairs during rain 4.017 : I i

—~ mm

Stair Special color treatment on stair nosing to strengthen stair visibility 3.850 I
— |

Always remove objects and attached material on stairs 3.583 I -

|- .- =

Improve lighting brightness of stairs 3.883 - _ I n

=~ B m

Attach 7 types of safety promotion and covers 3.6 l I
e —
Install body and belonging jamming prevention protector 4.067 - R . =
um N
Promote safety use by allocating helpers, national working university 3.450 = -

students, and volunteers ’  — I I "

Escalator ————=
Modifying slow escalator speed 3.267 - I I )
= BB R

Install escalator entrance prevention bar 3917 .. I
- -~ m 0B

Install safety rug on starting and end of entrance escalator during rain 3.783 . I
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Table 8. Magnitude of Effective Measures of Prevention Alternatives (Continue)
Facility Prevention Alternatives Average Distribution
Voice broadcasting for 2 times in complicated stations and transfer stations 3867
when entrance door closes ’ R | I -
Allocate social working agents, subway helpers for safety use in rush hours 3.867 i I =
Train door - — -
Promotion by attaching promotion posters to prevent immoderate boarding 3.583 I I 5
=  mm |
Install monitor to treat safe entrance door and education to minimize engineer 4017 =
human error ’ . = I ]
Attach feet sinking caution sign 3.850 - I
— | -
Operate platform safety guards 3.700 l I -
— |
Platform Automatic information broadcasting when train enters 4.017 == I .
Install platform rubber foothold 4.150 B I =
-~ = BN
Arrange mobile safety foothold / Install automatic safety foothold 4.033 = I .
Elevator Install alarm system to customers when malfunction occurs 4.017 I i
. — -
Improve falling prevention flooring 4.000 I .
= mm , -
Rest room -
Regular management of floor foreign substances 4.100 - .
m EH B
Regular inspection of facility by employees and remove risks beforehand 3.950 I .
=
Waiting room =
& Provide umbrella vinyl cover to prevent electric chock by water during rain 3.667 . I .
Passage . i m
Regular management of wait room and passage floor by cleaning service 4.067 = .
members ’ a— | I [ |
Gate duty to prevent safety accidents during rush hours and customer contact 1.867 . = .
service ’ = B I .
Gate — -
Attach promotion material on gate to prevent gate flap crash accidents 3.367 = I I )
= -
Screen door Attach screen door adhesion prevention sensor 4217
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Table 9. Magnitude of Effective measures of Damage Reduction Alternatives

P =
ApISSTFRAR WSk A% thg A wieg 7Rk
QIHEIEXZ ot U SIS o= galon], 7k AR 1-27)e] SIHESEAT il
2} e Al geke)

Facility Damage Reduction Alternatives Average Distribution

Change stair nosing material (elastic material) 3.750

Stair =
Prepare quick correspondence system 3.850
Install automatic alarm device and monitor when malfunction occurs 4.033

Escalator —
Prepare quick correspondence system 3.967
Install shock absorption protector on train door 3.583

Train door =
Prepare quick correspondence system 3.900
Install shock absorption protector on platform floor 3.067

Platform =
Prepare quick correspondence system 3.700
Install automatic alarm device and monitor when malfunction occurs 3.850

Elevator —
Prepare quick correspondence system 4.033
Install shock absorption protector on restroom floor 3.217

Rest room —
Prepare quick correspondence system 3.683
Waiting Room Install shock absorption protector on accident frequent passage 3.283

& =
Passage Prepare quick correspondence system 3.767
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Table 9. Magnitude of Effective measures of Damage Reduction Alternatives (Continue)

Facility Damage Reduction Alternatives Average Distribution
Install shock absorption protector in front and back of gate 3.233
Gate =
Prepare quick correspondence system 3.683
Install screen door shock absorption protector 3.483
Screen Door _
Prepare quick correspondence system 3.817
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