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An, Jae-Hong This study attempts to use big data to determine the indicators necessary for a fire risk assessment of
Tel : 82-31-995-0811 buildings. Because most of the causes affecting the fire risk of buildings are fixed as indicators
E-mail : rehong@Kkict.re.kr considering only the building itself, previously only limited and subjective assessment has been

performed. Therefore, if various internal and external indicators can be considered using big data,
effective measures can be taken to reduce the fire risk of buildings. To collect the data necessary to

Received : April 30, 2022 determine indicators, a query language was first selected, and professional literature was collected in
Revised :May 16,2022 the form of unstructured data using a web crawling technique. To collect the words in the literature,
Accepted : May 26, 2022 pre-processing was performed such as user dictionary registration, duplicate literature, and stopwords.

Then, through a review of previous research, words were classified into four components, and
representative keywords related to risk were selected from each component. Risk-related indicators
were collected through analysis of related words of representative keywords. By examining the
indicators according to their selection criteria, 20 indicators could be determined. This research
methodology indicates the applicability of big data analysis for establishing measures to reduce fire
risk in buildings, and the determined risk indicators can be used as reference materials for assessment.
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2o AFEQ] SHIYAEE H7lsH] It A E AFE Mi et al.[2]2 57FA|(Disaster-causing factors, Passive
measures, Active measures, Property fire management, The rescue capability of fire brigade) @ A~ 2 A2 P AT #]
EE oAt NFPA[3]oA = 2] SE AR =& B 7157 918l 37FA](Fire intervention, Hospital protection, Interface
between fire brigade and hospital) RAHZE X EE TSI Bryant[4]= AS5E, A0, A4 SHAA 4714]
(Business, Life, Environment, Property) @A 2 | TE 74451 Thkst o[58 AIS 123 A & W7 s 41
SIS Frantzich[5]< A2 = 70 s} w2 spfjof] mhe ARl 913 0 =2 thiro] | 5 F/435H) Qirk
AS5E AP = A 7ol T =] A= 254 2|7 YAt SHEA AR, Az FollA A Sh= 2
U ZF AR A HE A5t QlrHe-8].

H] o] E(Big data)= QIE|H ] A, Rl tfufo] A9] thZ2}, SNSO] gl 5o = <l 2 [d FHFo] 7|stg4
© &2 Z7tetel w2010 374 ofl 543 ol = &3 2 | Afolof| A AlA| o8] =70 TS 2= 588 7= FAddl
ATH9). HlHolE 7|wo] AE5E e 91 Tejo] -84 AlRlRE, vl=r 78A] 237 (New York City Fire Department,
FDNY)olA= Hld|o]E 2} Al 7|&-2 0]-83F ‘Fire cast 2.0° 23S 5ol 7152 2] P A &= 4(fire risk score) & 4=}
of SPAE 9t A okl et &8 HolE(RB)y= 52 12, A, ARe vEo] A5 o4 A=, 5=
S0l 2 917 AP, mof g9 Fo] o, A9 18 B olike] bA|l = AR SR A TRl 33,0000
N 5= T 10% <5 30,00009712] AZE9 =5 0f ATH10]. =W 9] 75-F- Park and Min[11]:> 2H4] 57 Hlo]H
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Figure 1. Research process & Flow chart
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2. 012 17 X A7 WHE

2.1 =lH|01H

H]tl| o] E](Big data)ll thoto] thefet A o] 7F EAotA] gt AREH 0 = <Hlo|8 & 3, A4, e, Ask=t] JlofA] 7]&
o] A ] HHAlE Hold = HlolE o] e 9 o2&t Hlo|H =R E 7HX] & FEota AE Aok 718 & ofRI_itH13].
digjo]e] o] EA-2 vitfeh -85F2] Hlo]E H(volume), TS FEl(variety), BFE A4 &I (velocity) Q] 3VE EHE] AL Q)
o, Z]ofl= 71| (value), 7FR]A (visibility) 5-2] TS VZF F7HEHA EA o] Al S| 11 QU o] 23 vl o] ¥ 7]
Eo 5ol 713 2 7%, A I, HHe T AR, A, A A T g AT E ASE 4 lnk BRtoluet o &,
Az, &4, 4t 5 TRt LO]ZOHH *Hf'n-of AlZto|u Eet ¥ 2SSt ] oAl HldlolE 7leo] 7% 41 Q17| wilE

of, A 4XAIAANE Aok B 71&= A2 sl

He|o| 8= 2= F-Fol w2t 371] A4 d|o]E|(Structured data)2} H|A & ©f| o] E](Unstructured data), 12|11 HFY S ©
E](Semi-structured data) = =Tt A9 H|o] = H|o|EfH]o] A9 135]11 TH2of mhet 24 o 72 ofgt 4= gl oLy,
A9 dlo|E= o]t Ht 2 AaiX] 2] o] glar 2|4 0 = Aol 4 Gl=Tl|o|H & ofn|gtt). whebA, B Y HlolE =
P 2 H Y dlole 7} A gke] R A] ¢l 29t HofE = ofsie 4= Itk Figure 2= H] |0 & 2] F- ﬂ‘#]*]*ioqzr
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Figure 2. Big data types & examples

22 ¥4 324
A FEF(Web Crawling) T= ¥ A3 23 (Web Scraping) HFE AZEJo] 7]& 52 55 F Ate]EoflA
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Wbz SO QuiZt A4 S5 + S, Uief + 2 Tz 2] F o] FHia ©919] ojuz M et o] Fo

A 2 Sl wHbA, SetgArel AE8-0] S8 EAShHE ARSAL BolAlE B2 F50t0] A A ol E Zh= Tolrt

FHEA] G sfoRRtti15]. o1& &l 3 tlolel 9] ojulE etslA sfal 4 2xke] Al=AdS SRt o] ¢
]

T d
2ol sk @ARS APl WA 4 et

2.4 220{ X2

H A9 d|o]e] FollA B4 gt AfolshAu 24 0] 712]7} gl Toj7t ZAfsh=t] 0] -89 (stopword) 2 g
tH16]. B-gol= B3 &@ W17} ot onjy} gAY HHE s 497 whom dlo]g 1A Avfo] otk n]3l
t}. E-g0]9] A& YAl Fooi et -fojolo High 71& HEF E Q5, EESHH QojARd 58 S5) B4 7127}
= 8ol E AAFOFITE. Table 12 A} | A]0] 5 HEA 0 &2 HF5] 11 9l B-8015 YepdlcH17).

Table 1. Examples of stopwords

Type Stopwords
Determiners a, the, etc.
Conjunctions is, am, are, etc.

Pronouns he, him, this that, they, them, etc.
Interrogative what, where, when, how, etc.

Auxiliary for, of, etc.
Prepositions from, at, on, in, to, etc.

i o1 sk, W, oA, 3, a1
2, EHE, YEIRE, S7PYekA, XA 5 Tkt A Aol S A B ojela A 19 S B8l F et A
k=i A 5

o i
2 A5 A5 3 SHATES W AES AE B AYsHd] 28T 4 ek

[-O]v

A 28 712 olgste] Shenta BA| Aol EoA ahAjel TiE

4% 59 Sof ugeshd v S HloTHE B2 Slat ezt ok 7] dhzel Qe w T8t
= el 2 WasloF aitt o2 $18) ALE AL SIS SE51 FE B 9l Bgo] Helsh Aeio] Hole WA 4
Pstart,
3.1 Hojof MY

1S E8] 52 dlo|Hhis Wojoio] Aele] njet gr o] 27] 9 )t 2eba) 7] o] SI9E A8 Aol
2 12 4= Ik whebd gk sha sk W e Ael 7o) Hrky Bekel sk 1 ¥R o] ol HEskart. @4
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Table 2. Search and collection of professional literature

Web site for academic research

Search & Collect data Total
RISS KISS DBPIA
Search 11,380 18,930 184 30,494
Collect 4,102 5,574 92 9,768

3.3 HI¥Y H|O|E| HXE
3.3.1 ABA 8HAM S5
SHet HIE gl S Tt ERlgAL 52 o] sl e dRtA e & S =o] o] < BEToIHART ol M AlgS)

= §0)2 845k Ik ST HE Tl s 2 A Tln 22 AT Gol7} A1 FE|A] ol7] o], HE fof
2 TSR AR GOl TAF 7} ol ek webd, 2 AR A et ers] 9 dRst R g A sl A AR
= AZ GO T A GOl BAET o Eish AR oS SEshrt

= = 71 flsidE =4 dlolE oM T8 29 B =815 Al slor k. 2+
StEAPO B E H8ol Tt w10l TEE O] Al & ot wetA, 54 go7t A st s
]

)= FHAFRS
L [e) it =
12 S5 2 9 ol Y-go] fARE /11 7,556 0= A ASHY o H, TEE A 2 115812,505719] 23S thide
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02 ZAh} 4R ERT ool %ﬂﬂEﬁﬁéﬁﬂ§ﬂ4%¢%2%§m@%ﬂ foj=wzol 7]
Zo] EAiHA] St olo] gk A0 R o] 0] BT O] TEA 9 RANKS NL[19]014] A1 FoHe Bgo] 2l
e oF, 7F 52 z@@ 280} 675742 AT, F7h20 2 Bhexeh A ol o] ¢

' B 50| Bgol St A7skrh

4. 9|00 E4 ZutS St == iR XIE 83

2 AL Holel] BAE Fo) 452 AR RS FFL 1AL A EE DIt o] 5 9190, 54
33 Yolele o2 olul7h AR A E % & 7| AEE F 25t AT AMeIS 25t 2eln A £ 47 7]
g

Zo| ulat AZE sHPlE Bt 2| BE A

3 A2 H v]A- Y glofglof|A] A o] H|S=3E Tol & wH5H| 91’ 8 A (components)E 25k 84 o] Tff
= FEo17] Yol 715 Aol th R E A E A BE AESHAT ERT, thofet ekl 7F JIAHE Aot
2ot el Ad T Y= A RS F71H4 0 2 HESHTHS,20-26](Table 3).

Table 3. Search Review of previous studies related to disaster risk

Previous studies Considerations for disaster risk assessment(indicators, etc.)
Frantzich[5] fire protection facility, evacuation
Watts[20] building location, fire frequency, fire probability
Shaw et al.[21] physic, institutional, social, economic, natural
Cutter et al.[22] community, economic, institutional, housing/infrastructural, social, environmental
Esnard et al.[23] income, economic, race/ethnicity, age, residence, education
Burton[24] social, economic, institutional, infrastructure, community capital, environmental systems
Beck et al.[25] public infrastructure, nutrition, poverty and dependencies, economic capacity
Ko[26] physical, social, economic, institutional, natural

HEE 55 37 47H4] 9491 A=3 EA-AVH(Building characteristic-condition), A}5]-7 Zﬂ(Socio-economy) 7]1%-7]
Af(Climate-weather), 4 Boj(Fire protection) 2 T-E5I L} o)+ AEE S & 71 Al AEE EA-ATEHI(B),
ALE]-ZA(S), 71%-717H(C) 847 57 V5 1 %7t S7 okl sk Hhol ()7 Aagtchs Al (D 22 /g4 o = U

ER 2 glck.
Fire Risk Assessment=B+S+C — P 1)

o] EA5H] wizell, AP A+

2 o] pE2 Tl Folle A AAlolE sAsheT Atk w2 4] gols
1 7Fs @ &l E st R 719 =E 5

OM A AR 2| &2 oJu|et FAFSIAL 84 o] oJu]E 2 ETE 5= 9l o HAlo
Z31 K Table 4).
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Table 4. Key words extraction

Components Key words
(B) Building characteristic-condition building, electric, gas
(S) Socio-economy building price, occupant
(C) Climate-weather dry, weather
(P) Fire protection fire protection facility, fire Resistance, evacuation
4.2 17 ZM0f 27
B Aol G 7|9 S AT Al S5 Slel AMAL ol 81Tk Fulel Al At Ao A
H 25 AlEstal e dEA] gAadidio g :rL:aL(Google) dlo]H(Naver), T{(Daum), Hl°]E(Nate) 5°] At
Figure 37} Zro] 2 2F 1019(2010~2020)2] A N7 ALREE-S Y|o|H 72.85%, -2 14.47%, TF2 9.09%, U] E Z3} 7]

EF3.59%¢1 222 Uehgetr), S50 HIole], 72, ch el o1 501 96.41%2 4] o] BAEE e Vel A
D7 ARGSHE 212 o 5 Glek. wrebd, vjo]sl, 72, thg o] AT ol §5to] T 7| o] sy s SR Tl

\_. = .
A58 5G9t

@ Naver

Googl
Daum 5509 @ Google
9.09% \ Daum

Others

Others

Naver
72.85%

Figure 3. Internet search engine usage rate(2010~2020)
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T E<es] SR RS A efsto] A 25 ARITHH, X & 7] ofn] S5 o= 7] o2 thE A H7t A8 e A
ARe) 23 ATEA0] 5 152 s FE ] oule} Apto] 9T o Bk TR0 2 Hals) £ 5 Gl AHAA
“gE]ojob it whEhA, ti 3 7] =0 vt A o] Foll A IAMIA A, HIF=50] 8ol E alBsto] & A B
dotw S ofelle} e 71Eg Al T A B8 Asiict

1) AT AEE SR L vl 2 A Hofof et
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4) A& w7 2 A
5) ol5lAd: skal Baate] A olafd 4= ook **E}.
6) TF3: F7toll 38 2 FA4H JIFe| Q& frAlsloF e

Journal of The Korea Institute of Building Construction 287



Joo, Hong-Jun - Choi, Yun-Jeong - Ok, Chi-Yeol - An, Jae-Hong

4.4 2SS SQIE Tt KIE 2Y

S AT AL FOE AT, ThEA, 7HEA, H144, olsh, A, Ml Ks e AEste] A EE Al
k. 18, 470 8.4 1101 20700) A ER THE 5 Ggick LAME THY A ES SR AZE A LAHE A%
24T, AHE IR, PEB AR, DHE L5, DER VY, T)A A, A AGF 02 7R 2
QUFF. AFR A e BAAD, AR 1, A Fopat ]2, B g, 2 A 2 57 s 7| 9lom,
7157V e E FolR, AR R, WY S, WY B4 02 42 FYE gk UW“*OESW ol 2.4
L e2BhA B, Aol Bl RAAE vhe, o] 5291 471X 2 Ik Table St 152 SAIBE A
BE 0282 EAR TS Z2te] ofn)S ek ot

Table 5. Determination of building fire risk assessment indicators

Classification

— Meaning of indicators
Components indicators

Fire risk according to the use of the building

1) Buildi
(1) Building use (ex. detached house, apartment house, type 1 and 2 neighborhood living facilities, etc.)

Fire risk according to building structure
(ex. wooden structure, masonry structure, steel structure, concrete structure, etc.)

A. Building Fire risk according to the size of the building

(2) Building structure

character.istic-condi (3) Building scale (ex. number of floors, height, floor space, area, etc.)
tion (4) Building deterioration Fire risk according to the age of the building
(5) Building density Fire risk according to the density between buildings
(6) Gas usage Fire risk according to gas usage by building or lot number
(7) Electricity usage Fire risk according to electricity usage by building or lot number
(8) Property Public notified price of building
(9) Occupant Ratio of occupants per unit area of a building
B. Socio-economy (10) Fire vulnerable people Percentage of dependent population(under 15 and over 65) among occupants
(11) Arson Number of arson cases per population in the administrative district where the building is
located
(12) Road condition The width of the road near the building where firefighting vehicles can enter
(13) Dryness advisory The number of times the dryness advisory takes effect for a certain period of time
(14) Dryness warning The number of times the dryness warning takes effect for a certain period of time
C. Climate-weather (15) Humidity Average humidity for a certain period in the administrative district where the building is
located
(16) Wind velocity Average wind velocity for a certain period in the administrative district where the

building is located

Ratio of fire extinguishing facilities(fire hydrant, sprinkler, etc.) per unit area of the

(17) Fire protection facility building

(18) Fire officer Ratio of fire officer per population in the administrative district where the building is

D. Fire protection located

Amount of Noncombustible materials in the building

(19) Noncombustible material . . . .
(fireproof structure, finishing materials, composite materials, etc.)

(20) Evacuation Evacuation route size per unit area of building
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