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ABSTRACT

When a fire occurs in a road tunnel, it is likely to develop into a major disaster because of its sealed structural
characteristics. Because of this, a range of disaster prevention facilities should be installed, and they should show their
appropriate functions in fire prevention and response. In addition, the installation of essential disaster prevention facilities
is missing due to the lack of considering an extension of continuous tunnels and soundproof tunnels. For these reasons,
it was judged that an amendment to the law would be necessary. Therefore, this paper reviewed the changes in domestic
laws related to the disaster prevention facilities of road tunnels, and the results of the study on the parts that need to be
revised in the fire-related laws through a comparative analysis between laws are as follows. First, consecutive tunnels should
consider the sum of the extensions of the individual tunnels and ensure that the soundproof tunnels are included in the
category of tunnels in the law. In this way, the necessary disaster prevention facilities should be installed. Second, it is
necessary to secure a legal justification for installing disaster prevention facilities in tunnels. Therefore, it is essential that
water mist fire extinguishing system facilities, emergency broadcasting facilities, and leading lights, which are excluded
from installation in tunnels, are specified in the Fire-related laws. Third, to specify in the law that air respirators must be
provided in the tunnel is necessary from the viewpoint of the field response. Accordingly, it will make a great contribution
to the fire-fighting activities and the life-saving efforts by fire-fighters.
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Table 1. Continuous Tunnel Case('”

Road between Paldang and Yeonpyeong

Going Tunnel Name| Paldangl Paldang? Paldang3 Paldang4 Bongan |Total Length
Up | Length (m) 254 184 297 146 146 60 436 36 768 2,327

Going Tunnel Name| Paldangl Paldang?2 Paldang3 Paldang4 Paldang5 Bongan [Total Length|

Down | Length (m) 229 175 307 127 169 155 126 32 198 36 762 2,316

D : Tunnel, D : Road(Separation Distance)
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(Central separation wall; closure type)

(Half tunnel type; soundproof wall) (Tunnel type; soundproof wall)

Figure 1. Types of soundproof tunnels"?.

Table 2. Definition of “Tunnel” Amendment among Specific Fire-fighting Objects (Act on Fire Prevention and Installation, Maintenance,
and Safety Control of Fire-Fighting Systems)

Current Amendment

27. Underground 27. Underground
A combination of subterranean facilities installed in a | A combination of subterranean facilities installed in a
subterranean artificial structure such that shops and offices | subterranean artificial structure such that shops and offices

are faced to each other in succession are faced to each other in succession
[ . Subterranean shopping arcade [ . Subterranean shopping arcade
Il. Tunnels: Made by penetrating basement, submarine or | II. Tunnels: Made by penetrating basement, seabed or
mountain for the purpose of passage of vehicles (except mountain for the purpose of passage of vehicles (except
for track cars) for track cars)
It includes a tunel type soundproofing facility.

Table 3. Definition of “Road Tunnel” Amendment (National Fire Safety standard of Road Tunnel)

Current Amendment
Article 3 (Definitions) Article 3 (Definitions)
The definitions of terms wused in this standard are as | The definitions of terms wused in this standard are as
follows. follows.
1. “Road tunnel” means an Subterranean structure with a | 1. “Road tunnel” means Basement, seabed or a structure
roof for the passage of automobiles as part of the road made by penetrating mountain, with a roof for
prescribed in Article 8 of the "Road Acty. automobile traffic as part of the road prescribed in

Article 8 of the "Road Act,.
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Table 4. Amendments to the Continuous Tunnel Closed Provisions of Specific Fire-fighting Objects

Types of fire-fighting system installation that a person concerned with a specific fire-fighting object must have in
consideration of the size, use and capacity of the specific fire-fighting object

* The length of the tunnel shall be based on the sum of the individual tunnel extensions when it corresponds to the

continuous tunnel in

accordance with the standards prescribed by the Enforcement Ordinance of the Ministry of

Public Security and Security.

1. Fire fighting equipment

3) Tunnel.....omit

[ . Specific fire-fighting objects to be installed in accordance with fire safety standards are as follows.
1) The total floor area is 33n” or more. However, in the case of a facility for the seniors&infants, throwing fire extinguishing equipment,
etc. can be installed at more than one-half of the quantity of fire extinguisher calculated according to fire safety standards.
2) Designated cultural properties and gas facilities as non-applicable facilities in 1)

Table 5. Act on Fire Prevention and Installation, Maintenance, and Safety Control of Fire-Fighting Systems Amendment (fire-fighting

system installation such as water spray and others.)

Current

Amendment

VI. Specific fire-fighting objects to be installed fire-
fighting system installation such as water spray and
others. are as follows.

7) Tunnels designated by the Enforcement Regulations of
the Ministry of the Interior and Safety in
consideration of the characteristics of tunnels in
underground, such as expected traffic volume and
slope. However, in this case, a water spray
fire-extinguishing system is to be installed.

VI. Specific fire-fighting objects to be installed fire-
fighting system installation such as water spray and
others. are as follows.

7) Tunnels designated by the Enforcement Regulations of
the Ministry of the Interior and Safety in
consideration of the characteristics of tunnels in
underground, such as expected traffic volume and

slope. However, in this case, a water spray
fire-extinguishing system or a water mist spray

fire-extinguishing system should be installed.
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Table 6. Amendment of Act on Fire Prevention and Installation, Maintenance, and Safety Control of Fire-Fighting Systems (Exit Sign)

Current

Amendment

[ll. The objects to be installed with
leading lights are as follows.
1) Emergency exit lights,
pathway lights and guidance
signs shall be installed with
the specific fire fighting
objects specified in Table 2
(However, except when any
of the following applies)
i) Tumel and Subterranean Utility Tub in Underground

[ll. The objects to be installed with
leading lights are as follows.
1) Emergency exit lights,
pathway lights and guidance
signs shall be installed with
the specific fire fighting
objects specified in Table 2
(However, except when any
of the following applies)
i) Subterranean Utility Tube in Underground
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Table 7. Amendment of Act on Fire Prevention and Installation, Maintenance, and Safety Control of Fire-Fighting Systems (Emergency

Broadcasting Facility)

Current

Amendment

Specific fire-fighting objects to be
installed with emergency
broadcasting facilities (excluding
gas facilities, non-human animal
and plant-related facilities,
subterranean heavy tunnels, barns
and subterranean facilities of
dangerous goods storage and
treatment facilities) are as follows.

Specific fire-fighting objects to be
installed with emergency
broadcasting facilities (excluding
gas facilities, non-human animal
and plant-related facilities,
subterranean heavy tunnels, barns
and subterranean facilities of
dangerous goods storage and
treatment facilities) are as follows.
i ) Tunnels designated to the
danger level or higher specified
by the Enforcement Regulations
of the Ministry of the Interior
and Safety in consideration of
the characteristics of tunnels in
underground, such as expected
traffic volume and slope

Table 8. Amendment of Act on Fire Prevention and Installation, Maintenance, and Safety Control of Fire-Fighting Systems (Air

respirator)

Current

Amendment

3) Specific fire-fighting objects to
be installed with air respirator
are as follows.

[ ) Movie theater among the
cultural and assembly
facilities with a capacity of
more than 100 people

II') Large-scale stores in sales

facilities

Ill) Subterranean rail station in
transport facilities

V) Subterranean shopping
arcades in Underground

V') Specific fire-fighting objects
that require installation of
carbon dioxide extinguishing

systems in accordance with
[) vi) and the national fire
safety standard

3) Specific fire-fighting objects to
be installed with air respirator
are as follows.

[ ) Movie theater among the
cultural and assembly
facilities with a capacity of
more than 100 people

II') Large-scale stores in sales

facilities

Ill) Subterranean rail station in
transport facilities

IV) Subterranean shopping

arcades in Underground

V) Tunnels with a length of
2,000 m or more in underground

VI) Specific fire-fighting objects
that require installation of
carbon dioxide extinguishing
systems in accordance with
[') vi) and the national fire
safety standard
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