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Abstract

MS.Thesis

Study on firefighter evacuation safety assurance in

underground parking lot fires
: Based on Experiments on the Visibility of Emergency Lights

Mun In Ho

Major of Fire Protection & Disaster Management
Graduate School of Engineering

Kyonggi University

In the metropolitan area, as problems such as overcrowding of
above-ground buildings and traffic congestion occurred, ways to efficiently
use space were sought. To solve this problem, a method of placing
facilities for wvarious purposes underground was developed. Accordingly,
recently constructed underground parking lots are becoming larger and
deeper.

Due to the closed structure of the underground parking lot, a large
amount of smoke is generated due to incomplete combustion due to lack of
air supply in the event of a fire, and the smoke stays rather than being
discharged to the outside due to the non-installation of smoke control
equipment, and high temperature heat and smoke are emitted due to the
exemption from fire protection zones. It spreads rapidly to the surrounding

area, making firefighting very dangerous.
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This is a major cause of fatal accidents such as isolation and suffocation
due to loss of direction, as firefighters’ visibility is limited due to smoke when
extinguishing fires, and they are unable to find an escape direction or
emergency exit.

In order to reduce the casualties of firefighters in underground parking lot
fires and prepare for the risk, standard operating procedures (SOP) at disaster
sites are established and observed, and the textbook "Fire Tactics” also
describes dangerous situations during firefighting activities in basements and
large spaces. Although we are providing training on how to avoid fire, the
casualties of firefighters in the basement are still not decreasing. Therefore, in
order to determine the effectiveness of fire brigade evacuation guidance using
guidance lights in underground parking lots, the visibility and visibility of
guidance lights were measured by injecting smoke generated by burning wood
combustibles like an actual fire in an environment with the same sealed
structure as an underground parking lot. An experiment was conducted.

As a result of the experiment, it took about 15 minutes for the smoke
generated by burning combustibles in the sealed structure to reach its
maximum. At this time, it was confirmed that the visibility of the guidance
lights was greatly reduced due to the increase in smoke concentration at a
certain distance. As a result, the current underground parking lot It was
concluded that the performance of the guidance lights installed and applied was
meffective in guiding firefighters to escape. Therefore, in this study, we would
like to propose improvements in the performance and installation standards of
fire safety standards in order to improve the firefighting evacuation guidance
performance of guidance lights installed in underground parking lots.

If we improve the current problem of poor evacuation guidance performance

caused by smoke from guidance lights, we will overcome the limitations of
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firefighters’ activity equipment used in smoke in case of basement fires and
reduce the risk of fatal accidents among firefighters that occur due to loss of
direction and 1isolation due to limited wvisibility during field activities. It 1is

expected that can be reduced.
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