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ABSTRACT

Purpose: The purpose of this study is to evaluate the fire srpead risk of building exterior and roofing
materials due to the firebrand of forest fire occurring in the urban areas. Method: In order to achieve this
research purpose, by selecting building materials used for exterior and roofing materials of buildings, the
time to ignition, total heat release, and heat release rate were investigated, and a forest fire firebrand
system was established to the possibility of fire spread was confirmed. Result: As a result of the cone
calorimeter test, the roofing material had a similar or faster ignition time due to radiant heat compared to
the exterior material with the steel plate exposed to the outside, and showed a higher heat release rate and
total heat release than the exterior material. Although it was affected by the flammable material, it was
confirmed that it did not spread easily due to the limited amount of combustible material, and carboni-
zation marks appeared inside. Conclusion: The cone calorimeter test method has been shown to be useful
in understanding the combustion characteristics of building materials by radiant heat, but the fire spread
due to a firebrand in a forest fire is directly affected by the flame due to the ignition of surrounding
combustibles, so finding a direct correlation with the cone calorimeter method is difficult. It is judged that
the roof material may be more vulnerable to the spread of fire due to the fire than the exterior material.

Keywords: Forest Fire, Firebrand, Exterior Materials, Roofing Materials, Fire Spread

4 9184 W71E B 0w gt A7: oleld AT
B AGEE AEAAE Astel DeARE § 1S A, GUEES SRSty AR B w5} A
£RIE TESlo] A BE| 2 Q15 717ho] Aol et S st 7Hs S Shelstelt A7k 2
2eju]e] AgAT A A Mol o]io] 1B el uls] BAR 15k HaAgio] ulZl]
U aston opg ATt e AU BT F WS erlon, B vls Adllx sl o
ol 71 g o] Zsfsto] e} ARRS Woto} Aghe 7B o] o 417 ShitelA] ek RoA
ws}Eo] ek 212 3118 5 Qglott BRI A9 ALg Azl nfet 2 <t Tl Ashe
37]) 53 .0 2 0] 8hato] ]olshs 2L BI85 Qloich AR: Zh R u]e] Ag W Bapd
2 AZAA] AL AL TOLsht] §-88 210 2 IO U AHo 4] 22 15t SHEEe
H 7l g o] Aot A4 shelo] Feke ol 2gweule Y 49 APAL 2 AL ol
o] 9 oo ulal] A BA}EE| R QIgh S Shate]  FoFe 4= Q= Ao pobE

A-gol: iz, 2, A, ABA, At

Jot el



Journal of the Society of Disaster Information | Vol. 17, No. 3, September 2021

ME

201618 Aol A EE71GE A 7| S Aof] oJshH 2015 T 715 =] AFIHAL 6,335 ha 2 = E WA TjH] AFgH]
£-2 63.2%0°]1, A=IH18-2 OECD =7} 3 WeHE(73.1%), BE(68.5%), 2~H5(68.4%)°] ©]o] 4912 2|5} °1E}

(Korea Forest Service, 2016). =U] AFAHZA 0] Z71e} 7| 2L AH Fo- 2801541 5 AHS 2= 4= 7 355}
1 71553} 5] 1o = At 107 A+t 43271 9] AHEo] A (Yeom et al., 2019)5FAL Lo ™ HAE1Q19] 70% ]

o] 1Afjef| oJet A0 = WP THKorea Forest Service, 2021). Q1A elgt4bd2iAo] =9 Wal Ao 2= 9HlE(E=
glole] Byt BE, EE| 2 13 37 2127E40.4%, 40.7% 2 7 52 B 8-& 2ot A 3 114 5 83% 780, =
A, Az 5ol Z2he|o] AR A 0 = Uit Fol, BAl, 1 %0] ¢ Foll e =3l wf eA| el = 5/do] Qlof &
H ARSI A 739 0] 2 2hel=of| ofel] spfietito] §& 2 g 7hsAdo] o B = AR At -fA

ol

A5k Ae 23R ARl Y] = E HIekE 1%t ok gHit sl et B E et Aol
ofef| & Aol = Aol T Aol AT EH 2l z}lﬂ il 2013L3°ﬂ LY 885 et St 2y

e Aol etz A8 AN B
22 Qlet S ST 75 Ao thel AES Saela Btk

ZL=2|0|E A
o A=

2013de] ZaolA] WAt A= AR of] QIR WA= FollA LRt 8128971, 2 70% 5 AFAIsHaL, TISAFA
= B E LY 0| EL XA MESIA] wid o] 72.1%2] HElE A}A]5t At Chae et al., 2019). O[S U O 2 AFE 2
Igt wjolt el d == 4F 917 11559 A4 35S B7I5E] fIoiA EPS mid 3E(LRE, 4, &) A5 252
AL ol AEE 422 A divo 2 AASHATE A2 180 5660-1:2015(2015)00 et A A5 0™ 5% 7} A7 2]
AAEAES SRIsk] Slal 50 kW/m® Q] BAtde] eZsto] 3514 Aot Z17te] Adox] A85 AdAe] g4
Fig. 17} Zom, A3lA|o] 379} 7FEAI7ES Table 13} 2t ZF A4S Bl 2etA 7Y, & WEdd, IUE8-8 S35t
S v BAsto] =] AAE/SS mfelsioint.

NE

N

<Fire retardant EPS <Quasi-noncombustible
panel> EPS panel>

<Normal EPS panel> <Polycarbonate sheet> <Asphalt shingles>

Fig. 1. Test specimens
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Table 1. Cone calorimeter test and measurement items
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Fig. 2. HRR and THR results for exterior walls
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Fig. 3. HRR and THR results for roofing materials

Table 2. Cone calorimeter test results
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