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ABSTRACT

This study quantitatively analyzed the fire risk of buildings by use nationwide, fire occurrence, and the statistical data
of buildings by use. Fire incidents and buildings’ statistics from the past 10 years (2008-2017) were used and classified
as “Building Laws” and “Enforcement Decree of the Act on the Installation, Maintenance, and Safety of Fire Facilities”
to be used for the relative assessment under the Natural Breaks as a risk matrix. In addition, after conducting risk
assessment using 2018 fire occurrence data, we compared and analyzed the same with past 10 years’ data. The results
showed that most facilities had similar risk grades, except for the results of reduced risk levels from IV to Il in recreational
facilities, confirming the past and present data correlations as valid. Hence, the classification method is deemed appropriate.
Through the results, the fire risk assessment of buildings by use nationwide are presented as a reference for fire safety.
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Evaluate the use of buildings and the risk of fire

( 2008~2017 , 2018 )

Figure 1. Fire risk assessment process.
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Table 1. Analysis of Previous Research
Author Title Subject Evaluation method Investigation year
. ., | Developing a Risk Assessment Method for the Seoul Application of Disaster Index,
Y. J. Kim et al® | ~ " " , 2008
Mitigation of Urban Disasters (2009) 19 Facilities Natural Breaks (Jenks)
I D. Shin et al® Anahlyfis of Fire Risk with Building Use Type Using | Whole Country SFPE Analysis Technique, 2007~2010
Statistical Data (2012) 15 Facilities Natural Breaks (Jenks)
A Study on the Improvement of the Night Fire Whole Country . .
. G . . . SFPE Analysis Technique,
S. H. Jin® Response Manual through the Analysis of Field Medical and 2010~2014
. Lo L e Natural Breaks (Jenks)
Survey and Fire Risk in Elderly Facilities (2017) Welfare Facilities
L . SFPE & IPA Analysis
@ A Study on Legislation for Improvement of Fire . K
K. H. Yu et al. . . 11 Facilities Technique, Natural Breaks 2010~2014
Safety Performance of Existing Buildings (2018)
(Jenks)
. Fire Risk Assessment of Building Types Using Whole Country SFPE Analysis Technique,
This study . 2008 ~2018
Natural Breaks (Jenks) 11 Facilities Natural Breaks (Jenks)
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Table 2. Range of Study

Classification Survey status

Period 2008~2017 (10 years), 2018
Area Whole country (Korea)
Contents Fire incidents, Property damage, Casualty,

Number of buildings

Table 3. SFPE Frequency Criteria®
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Frequency level Description Acronym
| 02 yr<f Common incidents that may occur several times during the lifetime of the A
Y building (Anticipated)
_4 2 .. . . . oe U
2 107<t<10"/yr Events that are not anticipated to occur during the lifetime of the facility .
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Figure 2. Examples of sampling method”.
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Table 4. Classification and Selection of Facilities by Use

Legal classification criteria Facility
Enforcement decree of the NFDS
Enforcement decree of the . .
No. o framework act on the (National Fire No. Type
building act . .
fire-fighting services Data System)
Detached & Other
1 Detached house - house 1 Residential
2 Apartment house Apartment house Apartment house
Amusement,
Restaurant,
34 The 1st Living services Living services Daily services ) Living services
The 2nd Living services 8 Theaters 8
Health
Other buildings
Sanitation
. . View site, Culture & Meeting
It M It Meet: -
> Culture & Meeting Culture & Meeting Exhibition (Lack of enough data)
6 Religious Religious Religious 3 Religious
7 Sales Sales Sales 4 Sales
T at Transportation Station, Terminal
89 ransp9 ation Aircraft & . 5 Transportation & Automobile
Automobile-related . Automobile
Automobile-related
10 Medical Medical Medical 6 Medical
Educational -Research & Educational School, Research, Educational-Research
11-12 Academy 7
Elderly & Elderly
Elderly Elderly
.. .. Youth ..
13 Training Training Training & Sports
Health - K of b data
14 Sports Sports Sports Lzss off enong )
Public instituti
15 Business Business wohe 11'151u10n, 8 Business
Business
16 Accommodations Accommodations Accommodations 9 Accommodations
17 Recreational Recreational Recreational 10 Recreational
18- Industrial Industrial Industrial, Workshop .
11 Industrial
19 Storage Storage Storage
A Dangerous goods D ds St &
Dangerous goods Storage | Dangerous goods Storage ¢ g angerous £00 S orage
20 . . plant - Processing
& Processing & Processing :
Gas-making plant (Lack of enough data)
. . . P ducti
21 Power production Power production Power production - (Lac?(wz; zrrl(())ul;ill(;r;ta)
Animal & Plant
22 Animal & Plant related Animal & Plant related fma an
related
23 Resource circulation Resource circulation Sanitation
Workshop
. - . . Correctional
24 Correctional & Military Correctional & Military Military
)5 Broadcasting & Broadcasting & Underground o
Telecommunication Telecommunication Air services ) Other buildings
26 Cemetery related Cemetery related - (Lack of enough data)
27 Tourist rest Tourist rest -
28 Funeral Funeral Medical
29 Camp - Youth
30 - Underground streets -
31 - Underground distirct -
32 - Cultural Cultural
33 - Complex buildings -
= 5hA] 438 =84, AI33E Al6s, 2019
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Figure 3. Frequency and numbers of fire occurrence on building
use types.
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Figure 4. Frequency of fires and number of casualty on building
use types.
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Figure 5. Frequency of fires and amounts of property damage on
building use types.
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Table 5. Classification of Fire Risk Grade Fire Frequency by Whole Country
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Table 6. Risk Table on Building Use Types (2008 ~2017) Table 7. Risk Table of Building Use Types (2018)
Relative risk Risk matrix Relative risk Risk matrix

Facility Fire Property | X=a | X=c Risk Facility Fire Property | X=a | X=c Risk

occurrence Casualty damage | Y=b |Y=b grade occurrence Casualty damage | Y=b |Y=b grade
Residential 1 3 1 I I I Residential 1 3 1 I I I
Educational 1 2 2 I I I Educational 1 2 3 I I I
Living services 2 1 1 I I I Living services 2 1 3 I I I
Religious 2 1 3 I I I Religious 2 1 3 I I I
Industrial 2 2 5 o | v I Recreational 2 4 2 m | I I
Accommodations 3 4 2 v | I I Industrial 2 2 5 o | v m
Business 4 2 2 m | m il Accommodations 3 4 1 vV | I m
Transportation 3 3 4 m | v v Transportation 3 1 4 o | I
Medical 4 3 1 v | I v Business 4 2 4 m | v v
Recreational 4 5 2 V | IO v Medical 4 5 2 vV || v

Table 8. Fire Risk Grade of Whole Country 8 Provinces and 9 Metropolitan Cities on Building Use Types (2008 ~2017)

Gangwon | Gyeonggi Gyeong Gyeong Jeonlla | Jeonlla Chung Chung Gwangju | Daegu | Daejeon | Busan | Ulsan | Incheon | Seoul | Sejong | Jeju
D | D | saongnam®D | sangbokD | namD bk | TE | PE N o | o | 5 |0|e| @ |6 @ |6
nam-DO | buk-D
B A A A A A A A A B A A A A C B B
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J J K K K K K J G J
K K K
@ Province @ Metropolitan City 3 Special City @ Metropolitan Autonomous City (5) Special Self-Governing Province
A: Residential B: Educational C: Living services D: Religious E: Industrial F: Accommodations G: Business H: Transportation I: Medical J: Recreational K: Sales
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Table 9. Fire Risk Grade of Whole Country 8 Provinces and 9 Metropolitan Cities on Building Use Types (2018)

Gangwon | Gyeonggi | Gyeong Gyeong | Jeonlla | Jeonlla Chung | Chung Gwangju | Daegu | Daejeon | Busan | Ulsan | Incheon | Seoul | Sejong | Jeju

D | D | sangramD | sangoukeD | namD | bk | T o 5 | p || e @ |6 @ |6
nam-O | buk-O

C B A C B A A B B B D A B J B B B
J D B D D D C D A A B D A C D C
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B F J 1 G E G G 1
I G G 1 1 7
1 K
K

(D Province @ Metropolitan City @ Special City @ Metropolitan Autonomous City & Special Self-Governing Province
A: Residential B: Educational C: Living services D: Religious E: Industrial F: Accommodations G: Business H: Transportation I: Medical J: Recreational K: Sales
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Figure 9. Comparison of fire conditions in recreational facilities.
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Figure 10. Comparison between 10 years and 2018.
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