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ABSTRACT

This study analyzes the institutional status related to ‘evacuation’ and ‘firefighting’ in underground subway stations, derives institutional
limitations for ‘evacuation’ in underground subway stations, and proposes guidelines in terms of architectural space based on this. As a
result of the study, the following points were derived. First, since similar standards are separately enacted in individual laws and it is
difficult to grasp the standards and they are dualized, it is necessary to standardize and regulate the space where users stay according to the
movement of urban railway users, limited to urban railways. Second, in order to use trains, a special procedure called ‘ticketing’ must be
considered, and regulations on evacuation safety zones and evacuation stairs between the waiting room and the platform are required.
Finally, if there is a platform at a depth of more than 30m underground, it is necessary to install an evacuation floor in accordance with
standards similar to the current building law.
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Table 1. Evacuation and firefighting systems in Korea

Division Relevant Laws and Regulations Items

Building Act / Building Act Enforcement Decree / Building Act Enforcement Rule

Buildi . . . o
uilding Rules on Standards for Evacuation and Fire Protection Structures of Buildings

Special Act on Disaster Management of High-Rise and Underground Connected Complex

Relevant Laws and  Buildings/Enforcement Decree of the Act/Enforcement Rule of the Act

Regulations Items  Special Act on Underground Safety Management / Enforcement Decree of the Act / Enforcement Rule of
the Act

Fire fighting Fire Protection Act/Fire Protection Act Enforcement Decree/Fire Protection Act Enforcement Rule

Railroad Design Standards
Railroad Urban Railway Construction Rules
Complementary Design Guidelines for Urban Railway Stations and Transfer Convenience Facilities
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Fig. 1. Principles and premise of regulations for evacuation (above) and firefighting (below) in the Building Act
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Table 2. Types and classification of major regulations related to evacuation and firefighting of buildings (Ref. Ministry of
Government Legislation, https://law.go.kr/, 25" Nov. 2022)

Division

Relevant Laws and Regulations Items

Evacuation floor

Floors with entrances leading directly to the ground

Evacuation safety area

Evacuation space installed on the middle floor of a building for evacuation and
safety of the building

For evacuation

Fire compartment

A division made of fire-resistant floors, walls, first-class fire doors or fire
shutters to prevent fire from spreading throughout the building

space

Evacuation distance

Distance to evacuation site

Evacuation space

An emergency passage installed outside the entrance of the main tunnel so that
passengers and crew can evacuate to a safe place, such as outside the main
tunnel, in case of an emergency, such as a train fire.

A direct stairway in which a path from a certain floor of a
Direct stairs building to an evacuation floor or ground level can be
reached only through stairs and landings.

Reinforcing standards for fire prevention and smoke

Stairs Escape stairs s S .
P exhaust facilities mainly in direct stairs
Vertical passage for . . . .
. . . Asadirect stairway, a stairway with an annex or a balcony
evacuation and fire Special evacuation . . .
. . (balcony) is used for safer evacuation than evacuation
fighting stairs .
stairs.
Emergency An elevator that is normally used for passengers but is used
Lift elevator to shorten evacuation time in case of a disaster such as fire
i
Elevator for . o
. Elevator used for fire extinguishing and rescue activities
evacuation
Fireproof structure Structures capable of withstanding fire
Stucture Fire protection Structure with performance to prevent spread of flame
Firewall Structure that can stand alone with fireproof structure
Effective width of the . . o
Entrance Standards for installation of exits in viewing rooms, etc.
doorway
Concrete, stone, brick, roof tile, steel, aluminum, glass, cement mortar, etc. as a
. . . result of testing in accordance with Korean industrial standards, gas toxicity,
Non-combustible material .. .
heat emission, etc. meet the performance standards of non-combustible
materials
. . . As aresult of testing in accordance with the Korean Industrial Standards, gas
Ingredient Semi-noncombustible

material

toxicity, heat emission, etc. meet the performance standards of
semi-noncombustible materials

Flame retardant material

As aresult of testing in accordance with the Korean Industrial Standards, gas
toxicity, heat emission, etc. meet the performance standards of flame retardant
materials

2.2 UEH Al
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Table 3. Regulations and definitions of ‘railway station’ facilities in each statute

Division Relevant laws and regulations

The term “building” means structures with roofs, pillars or walls among structures fixed on
land, facilities attached thereto, offices, performance halls, stores, garages, warehouses
installed in underground or elevated structures, and other structures by Presidential Decree.
deciding

Article 2 (Infrastructure)

1. Transportation facilities: Roads, railroads, ports, airports, parking lots, car stops, tracks,
vehicle inspection and license facilities

Building code

Enforcement Decree of the National
Land Planning and Utilization Act

“Urban rail facilities” means the rail, station, and station facilities (logistics facilities, transfer
Urban Railway Act facilities, and sales facilities, business facilities, neighborhood living facilities, lodging
facilities, cultural and including meeting facilities, etc.)

“Station” means a place where passengers get on and off a train (refers to a vehicle organized

Urban Railway Construction Rul . - . .
roan Rarway Lonstuction BUIes ¢ the purpose of operating on the main line. The same applies hereinafter).

“Railway facilities” means railroad tracks (including facilities attached to tracks), station
Railroad Construction and Railroad facilities (distribution facilities, business facilities, neighborhood living facilities,
Facility Maintenance Act accommodation facilities, including cultural and assembly facilities) and buildings and
construction facilities for railway operation

“Underground facilities” means facilities that develop and use underground, such as water
supply, sewerage, power facilities, telecommunication facilities, gas supply facilities, utility
ducts, underground roadways, and subways.

Special Act on Underground Safety
Management

ial A Di M o o . . .
Special Act on Disaster Management “Underground complex building” means a building with 11 or more floors or with a daily

f High-Rise and . o
of High-Rise an capacity of 5,000 or more, the underground part of which is connected to an underground
Underground-Connected Complex station or underground shopping mall
Buildings tnderground shopping mat.
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Fig. 2. People’s movement at the underground subway station of the urban railway
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THBae and Park, 2011; Park and Choi, 2022).

Table 4. Regulations and definitions of ‘railway station’ facilities in each statute

Relevant laws and regulations

Division

Railroad Construction

Urban Railway

Building code Basic Act on Fire Protection . S .
utidmg Design Guidelines Construction Rules
On floors with a living room
floor area of 50 square meters
or more, in addition to direct
Structure of the basement stairs, emergency exits and - -
vents leading to the
evacuation floor or the
ground are installed.
The effective width of the
.. The access road from the
. emergency exit is at least
Emergency exit . platform to the tunnel must
0.75 m, and the effective .
s be at least 90 cm wide.
height is at least 1.5 m.
. Direct stairs installed on floors above the 5th floor or below
Escape stairs - -
the 2nd basement floor
. . Install two or more direct stairs leading to the evacuation
Direct stairs - -
floor or the ground
Installation of separate
emergency stairs that directly
. . . Floors above the 11th floor (16th floor in the case of an connect the platform and the
Special Evacuation stairs o - .
apartment building) or floors below the 3rd basement floor ground to the stairs at the
platform below the 3rd
basement floor
At least 30 m in length from
Walking distance the living room to the stair - - -
closest to the direct stairway
Arranged separately from the
main traffic line of
Waiting room - - passengers -
Waiting room ceiling height
standard
Install more than one
escalator up and down Escalator width standard
Escalator - Use of non-combustible according to aisle width
materials
width of auxiliary stair -
Install more than one elevator
in the platform
ildi i . .. Elevator facilities for the
. Buildings with 6 or more Installed via waiting room . -
Lift floors and a total floor area of transportation vulnerable

and dog kennel for the

2,000 square meters or more transportation-disadvantaged

Elevator door opening and closing direction standards

Emergency elevator ~ Buildings over 31m in height

Platform - -

Based on platform floor
inclination

Platform width standard
(relative type 4m or more,
island type 8m or more)

In case of high-rise buildings, Area regulation of evacuation
at least one place for every 30 safety zone when the

floors from the ground floor basement floor is used for
Evacuation space installed on one or more purposes

one floor of the building in ~ Height of evacuation safety
the evacuation safety zone  area (more than 2,1m)

Evacuation safety
area/evacuation facility

Evacuation facility
installation standards
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