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A Study on the Building Fire Safety State Index for the Establishment
of Safety State Information Map
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Abstract Based on the development of technology and economic growth, the domestic architectural
environment continues to be high rising, large scale, and complex. But limitations of related fire
prevention regulations and quick response capabilities are repeatedly exposed, and the problem of
securing safety is an increasing social interest. In order to respond quickly to a building fire, a fire safety
state information map that incorporates spatial information technology is required based on actual
building data, which can be constructed by matching convergence information on fire-fighting activity,
building/SOC information, and surrounding environment information. The aim of this paper is to define
a safety state index to define the safety level of collected safety state information and to develop a safety
evaluation grade. In order to derive the safety evaluation grade's components, the concept of the safety
evaluation grade was defined by investigating and analyzing basic data, and a total of 14 evaluation items
were derived in five categories: industry risk, building stability, fire facility, and fire response status.
Based on this, the weight was determined through a group of experts of 40 or more, and a safety state

index for the development of safety evaluation grades was defined.
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Factor, Spatial Information

2 AT BPIAR FEE 7 AR A 9Ed 292 AT 71EEARY ATHIA LA E 22DRMS-C146826-05)01 25
FYEAFUH

*Corresponding Author : Tae Young Ham(Institute of Smart Disaster Management, JBT Corporation)

email: cheekyangel@ejbt.co.kr

Received July 7, 2022 Revised August 10, 2022

Accepted October 7, 2022 Published October 31, 2022

384



FAFEHPEAE 755 AT ASHE A FSHAS T

=

—

1. M
=4 Fao) $A # IFE, AE=E S
‘g 1A Ay durz o S Wkt 2 o

SOIGAE, FAAE, BAAIEANA Y SpAPEAY RIke}

SejtErt 27 thebon] SR Aol At
B AAEASAN AL B S5 So) Eay

A = A9NAY] S0l w2 HIES Hel Wi,
g Al A Asts) FEIF F ACE UEhd
o} ol2gt Y 2 msf BEx= @R S A
AE5E 2320 70k Ao= wa=y s Eol
gt 7124 AR 9 Ve A5 YY) -
AT 2 Y] 5) ti=9] [0l 9fsto] st
A 7V s} ot Wk 4= Qloh

71249 A5EY LS5 F/d5He Passive
A(ASF HS1E, Webds 5ol digt A et
$AHoR gEY, 9 FREO Yids 1EA
tho] 3 ARl A HASIE 28 B3k Sy
SHAF Ao gk arefrt Fasioh SR Aol &
Aol 27174 QAR Agst TdE 7S sk
EAQI Active YIS AsIAEAAR|(FEAH] 2
DL} ALY 27| Aeads AASH] 3 Active
AH|Ql Agadpdn|(Ang g 9 78 Apeidhy|
ZAAD HHEE A AERAL D JF HEE A5t
QAP EAE 155 A 71240 B4 skl

1 A SR80 2 = A 5 e 8
A du]of] ek P ZIRI AAIZF D astH, HA 4
9| 7FSAE APgste] AAEY BUH] 8 FEO
2 digsfior gt E5] QAR AT JAE=
AR AR, odAdH], AdAdH] Fofl tgk B3]t
A 17t 7= divE godE AAlsh| gt
SHe] AR o] gk A& wiet mhdo] e
sttt

AEAR FAALLA S AY E 3T} TAE
ohoFgt S8 Rlol gk vt /=T A E A
o] By HAUZ] dAE oFet 84S0 gt
godo] " a5, ojof & A= 3 ¢ A¢E ol&-
ot QPAEIRE A9 kA FTE FEE AR

=
=

2. R8GItsE ME 8

2.1 e GEtSE HE=AL

385

SIS e Slste] PSS
o tHe AdALE Aagste] AAY Bat ek @A)
sh4) QHAR7t ot o) AIBEASe BeiE A
7ol Fu7129] B ol#A A ek Uolct,

A 209 o STt SR A9 24 B8
(38 L wizhel WAl Y2t chayst A5t Wb
Fol A BEET gort, ABAEE FAH) Folo]
18 ARA ARZAC) ARSI EAEA ke
LB I 83 Ao oM Y BAEE E
wIZke] 2§ B&)o] utel shjebe] He A8 s

23} So] skt S0l YeiHE 1 Hol7t &
S

A PPN EABH 7Y A9 2
A%20) SlgRet ohlet 9 AR S 5
Sl Agste] AA 78 B9l B B4 AAY A
ol g el FEeka glom BF Aweldl 2%
W AT, Akos Jlgk yusel Azt Sof gt
AN iR AHe BHow SHd, Bydeld
PAlH ] AR el A S A% o
A e AAET AT S U Hojele] 72
sol Aptuale] A7 HEasel VY 2 welgol 2
% ol dhat vlAg dEEEe] AYe BHO o]
whgo] 2 Aolg HelcHI)

B Rl PIAEARAE TEolete 240
Bt S QRm M) AT AN SSRE
A40] Aol Q7R Ao J1Eo) s Bk
530 Q% A8 ojzle A BerE, ol I
sol Wzo] SSINE F1EgEe 44T ARSIt &
e, SA0] olo] that H§ 7Hs4 Sust aTE

&)

o

e &

A

I~

o A\;O) Helo] a7Em olo] That &
o thst A5o] 4ube Wast ek 3}
Ajsho]l GaEE wlAE QA thepsty] o] S
9 Aatelel A9olE AL BIHE istol A
4 SREAN, A SR, Aohegiaay
o Theret WS gk ok

=

22 SIBSIISSY HO)

A%E9 SAAUE BHEE
ebst BAE A5 A, A



el

R

2] A234 A10%, 2022

H7te] Zo SHSIRE A4E Bstel Huste 4
glom 1 999 458 SAR A%EC) SN
ot 71zl SramisEole & 5 gk wet
A rmAsRe F3H08 A% SH9E] o
3 NS BT WK Aol FAO] olo] mE &
A 9 2% o 5L vkst] 9t AR IRAE
o 7S] Het.

3. TS ATHYIIRY XEAL H 2N
3.1 U SIHRME HIHRE ZFAL B 2M

A E 3N AP she SR =A< (Fire
Risk Index)= E7dE0] sl 524 SHIdSH
sEE 2AFE AHske AR Z8sl sl
Table 13} Zo] AP Hth 7|2A5+= 2 A5E A9
FrAle= Eq. (DOl 2Asf Eopimet &80 23ke
2 2Ad.

Basic Index = f x b 1
Where, f firing frequency, b burnout rate
Table 1. Fire Risk Basic Index
(Unit :107)
T Basic Firing Burnout
ype Index Frequency Rate
Government-owned 0.006 9.36 0.669
Educational institute 0.015 14.20 1.067
Hospital 0.013 18.23 0.698
Accommodations 0.049 27.94 1.759
Theater 0.038 8.02 4.781
Broadcasting 0.027 6.15 4.386
Sale 0.074 36.32 2.039
Food 0.003 11.24 0.274
School 0.054 60.10 0.893
Apartment 0.008 51.43 0.161
Factory 0.241 23.01 10.48
11th Floors 0.02 26.57 0.767
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Table 3. Fire Risk Evaluation Stage for Risk Condition

Information
Ste Evaluation
P Item Type
Usage(Industry), Date of Approval
1 for Use, Number of Floors(Height), Funda'mental
Risk
Floor Area
Building Fire Risk Field Survey .
2 Information, Fire Risk Evaluation Actual Risk
Reflect Maintenance and ) .
3 Inspection Results (Fire Inspection) Final Risk
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Table 4. Derived building fire safety assessment factors

Category Factor
Industry Risk Level by Industrial
Risk Classification
Structure and Interior Material
(Fireproof, Non-combustible,
Structural Combustible, Dry Bit etc.)
Risk Floor Level
Building Deterioration Rate
(Construction Year)
Automatic Fire Extinguishing
Fire Fighting Equipment
Facility Automatic Fire Detecting System
Smoke Evacuation System
Fire Load (Dynamic-Static)
Hilz;erd Dangerous Substances
Dangerous Zone
Fi Ease of Evacuation
ire
Response Alert Promptness
Status Fire Fighting Accessibility
Etc. Area
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Fire Fighting Fire Fire Response
sy R ‘ ‘ Faciity Dangerousness Status
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Automatic Fire
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Fig. 1. Building fire risk assessment
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Table 5. Calculation of final applied weight

Category Factor Weight
Industry Risk Level by Industrial 31.0
Risk Classification ’

Structure and Interior Material 8.6
Structural
Risk Floor Level 2.2
Building Deterioration Rate 2.2
Automatic Fire Extinguishing 11.5
Fire Fighting Equipment
Facility Automatic Fire Detecting System 3.7
Smoke Evacuation System 2.8
Fire Load 9.3
Fire
Hazard Dangerous Substances 9.6
Dangerous Zone 3.1
Fire Ease of Evacuation 8.7
Response Alert Promptness 3.6
Status Fire Fighting Accessibility 3.7
Etc. Area -
Sum 100.0
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Table 6. First Floor Fire

Risk Index(Manan Welfare Center)

Factor RlI | R2 | R3 | R4 | R5 | R6 | R7 | R8 | R9 | RI0 | R11 | R12 | R13 | R14 | RI5
Risk Level by
Industrial 5.27 110.23 | 3.10 | 5.27 | 5.27 | 5.27 | 3.10 | 6.51 | 6.51 | 4.03 | 6.51 | 6.51 | 6.51 | 3.10 | 3.10
Classification
Structure and 0.86 | 0.86 | 0.86 | 0.86 | 0.86 | 0.86 | 0.86 | 0.86 | 0.86 | 0.86 | 0.86 | 0.86 | 0.86 | 0.86 | 0.86
Interior Material
Floor Level 0.22 | 0.22 | 0.22 | 0.22 | 0.22 | 0.22 | 0.22 | 0.22 | 0.22 | 0.22 | 0.22 | 0.22 | 0.22 | 0.22 | 0.22
Building 022 | 022|022]|022]022|022|022]022]022|022]022]022]|022]022]022
Deterioration Rate
Automatic Fire
Extinguishing 1.15 | 1.15 | 11.50| 1.15 | 9.20 | 920 | 1.15 | 1.15 | 1.15 | 1.15 | 1.15 | 1.15 | 1.15 | 1.15 | 1.15
Equipment
hwomatic Fre | 037 | 037 | 037 | 037 | 037 | 037 | 037 | 037 | 037 | 037 | 037 | 037 | 037 | 037 | 037
etecting System
Sm"kesyij;“mo“ 2.80 | 2.80 | 2.80 | 2.80 | 2.80 | 2.80 | 2.80 | 2.80 | 2.80 | 2.80 | 2.80 | 2.80 | 2.80 | 2.80 | 2.80
Fire Load 4.65 | 4.65 | 0.93 | 4.65 | 4.65 | 4.65 | 0.93 | 2.79 | 4.65 | 7.44 | 4.65 | 2.79 | 2.79 | 0.93 | 0.93
Dangerous 0.96 | 0.96 | 0.96 | 0.96 | 7.68 | 7.68 | 0.96 | 0.96 | 0.96 | 0.96 | 0.96 | 0.96 | 0.96 | 0.96 | 0.96
Substances
Dangerous Zone 1.55 | 1.55 | 1.55 | 1.55 | 1.55 | 1.55 | 1.55 | 1.55 | 1.55 | 1.55 | 1.55 | 1.55 | 1.55 | 1.55 | 1.55
Ease of Evacuation 0.87 | 0.87 | 0.87 | 0.87 | 0.87 | 0.87 | 0.87 | 0.87 | 0.87 | 0.87 | 0.87 | 0.87 | 0.87 | 0.87 | 0.87
Alert Promptness 144 | 144 | 144 | 1.44 | 1.44 | 1.44 | 1.44 | 1.44 | 144 | 1.44 | 1.44 | 1.44 | 1.44 | 1.44 | 1.44
Fire Fighting 037 | 037 [ 037 | 037 | 037 | 037 | 037 | 037 | 037 | 037 | 037 | 037 | 0.37 | 0.37 | 037
Accessibility
Sub Total 20.73 | 25.69 | 25.19 | 20.73 | 35.50 | 35.50 | 14.84 | 20.11 | 21.97 | 22.28 | 21.97 | 20.11 | 20.11 | 14.84 | 14.84
Area 110.35| 6.74 | 13.49(53.15 | 1.15 | 36.11 | 5.12 | 11.74 | 15.09 | 10.75 | 94.49 | 6.23 | 14.46 | 11.97 |151.65
A ST WS Bole] AT A %) Gl vIolel A 3K el e
FUUEES 71FoR AEE, 1 AS 7IEL B, ) AEAS B3] M AoE Bt
o} .
=100 - F 5) Table 7. Average Safety State Index
Average Fire Risk Index 22.29
Where, S Safety State index, F fire risk assessment
. Average Safety State Index 77.71
index
Average Fire Risk Index
(Area application) 20.33
OFX{A} A MR
6.2 JJOEHXlT o Average Safety State Index 79.67
?l_;ﬂ/%EHX] = Eﬂ_/_\_E 7(4_9_ -‘H‘ET]—O:] Eﬂ/\EHﬂEE /\_1 (Area application)
2 wiokro] dlelERslEARE Ao, A
A& 15& 3 Table 67 Zo] A= H7Hd
48 ol gslo] AEIAYUEES EEslo] PR 7. A=
& st
TORSEISIEAR 159] 157 Alo] bR R =Eo4E baxise] A4S sl =
13719] 845 Z-83t P4 Table 73 Zo] W9 AF =B e} #AHE |AAT AHIE B9 SHY
B A 98 A 22.29, "t AGEHAS 77.71d @A HUHESS BY HE BE45k, HErE 448
o] EEHYT} o7lo] WA A8t HE HA 9 A2 £F L AHP /1ES B9l SHSRE WS A
A5 20.33, PG EHAIE 79.672 =EENCH, F  WHE AASAH. S d#A A== Gretener
T w2 A A8-E Bl 24 AE), AFE, A Method, I=ARRPAYY AE ARG A, B3
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