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ABSTRACT

We are living in the 21st century, a new era of high-technology. Due to movements in population towards certain pre-
ferred areas, caused by material and technological advancement, growth has occurredn beyond the metropolis, leading to
the development of the so-calleda “megalopolis.” This development has changed the culture of housing, notably the char-
acteristics of high-rise buildings, and underground facilities (such as subways and shopping centers), and has generally
enlarged the scale of the facilities. Due to the increase in the number of single-family households, - notably ones includ-
ing only the nuclear family, there has been a growing overpopulation problem, with apartments and urban housing devel-
opments expanding at rates beyond institutional safety regulations. In this study, we analyze the phenomenon of fire
spreading in apartment buildings through actual apartment fire case studies, including that of the MunjonPonpuri apart-
ment building. It was found that the speed at which the fire spreads is lower in apartments without than in those with an
extended balcony. Based on the findings from case studies and the test results, we propose a series of safety countermea-
sures and responses for apartment fires.
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Table 1. Apartment Fire Case

Case 19 20 3®
Date and 2014. 2009. 2012.
Time 07. 15. 06. 16. 06. 03.
17:00 19:04 05:56
Scene Cheongdang- | Ssangyong- | Daeheung-
dong dong dong
Scale 15/1 floor 15/1 floor 4/0 floor
(m’) 15.984.635 5,922.33 528
Ignition 2 floor 3 floor 2 floor
Wounded 17 1 0
Property loss W59 W12 W26
(million)
Damaged floor 2~5 3~6 2~4
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ire from the second floor extending to above floor

Figure 1. Fire damage of living room [An apartment in
Cheongdang].
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Figure 2. Living room of the upper floor [Unit 304, extended
balcony].
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Unit 101 floor plan.
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(b) Sensor placement on the upper floor
balcony window

Figure 5. Installing a temperature sensor inside the balcony
Figure 4. Structure of unit 101 and ignition chamber room. and on the second floor balcony window.
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Figure 6. Unit with standard balcony.
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Figure 7. Completing extension of balcony.
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Figure 8. Flames gushing over time (front).

72-& SRl A Ak

WU Aol Al 2 A= HEE At F
ol AXg AME A|LJsaL Figure 59 SLsHAl T~
T197A] 1% &=y} 25 w3y F35e] 5Yg 919
A3 S e Ade] shaddE A
Figure 87} 7Fo] WojlA A4 & =|thrt U2 51 o]
Hol=iA 6 o & B3 SFvg FEse] g
HAA S wEA GAsier 7 A & =
QW (Flash over)oll o2} ZAFE<l 20285 A} 3
3025714 stdol AEEATE 3 15 =Y fEds

Temperature(C)

Time(S)

Figure 9. Temperature of the first floor balcony and of the
upper floor (unit 202) balcony.
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