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A Study on the Application of Fire Risk Assessment Index

on the Wooden Cultural Properties
-focused on buddhist temples-
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Abstract The purpose of this study was to propose the categorized checklist for fire risk assessment on the
wooden cultural properties and to carry out field survey. The survey checklist was composed of categories such
as management and administration measures(management, training and countermeasure), architectural planning
measures(site plan and facility plan), and equipment measures(fire-fighting and crime prevention facility). In this
study, the field survey was carried out in the Nae-jang-sa and Wha-um-sa and it was found that there were
some problems in the items which were assessed importantly by experts.
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[Table 1] Structure classification of state-designated
cultural properties

class. relevant structure

structures with good historic, academic and
technical value among wooden pagodas, palaces,
fortress gates, palace corridors, shrines, lecture
halls, pavilions, confucian temples, government
offices, inns and private houses

wooden
structure

structures with good historic, academic and
technical value among artificial stone caves, stone
stone pagodas, brick pagodas, sarira pagodas, stone

bells, tombstones, stone bridges, stone stairs,
structure .

stone platforms, stone cooling storages, stone
observatories, stone poles, stone boards and stone
pavilions

structures with good historic, academic and
tomb | technical value among tombs, unmovable relics
and parts of these
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[Table 2] Fire damage case of wooden cultural properties

date case cause
2003. fire at main temple in Guryong -
9.30 temple, Wonju short circuit
2005. fire at Naksan temple, forest fire
4.5 Yang-yang
2006. fire at Moonjung-jun in arson
4.26 Changkyung palace, Seoul
2006. fire at Seojang-dae in arson
6.1 ‘Wha-fortress, Soowon
2007. fire at Dosun Temple, arson
39 Gyoungbuk
2008 fire at Nam gate, Seoul arson
2.10
2010. fire at Chunwhang gate in arson
12 Bum-eo temple, Busan
2011. fire at Buddhist sanctuary in -
9. Bogwang temple, Chunchun e
2012. fire at Gakwhang-jun in arson
10.5 Wha-um temple, Goorae
2012. fire at main temple in Naejang -
10.31 temple, Jungeup short circuit
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[Table 3] Summary of survey items referred to preceding

researches
class. survey items
extinguisher, hydrant, alarm, fire sensor,
fire protection lightning protection system, CCTV, fire free
spstem belt, fire engine approach space, distance
Y from fire station, separation distance between
buildings
applying manual, appointing fire protection
facility manager, fire drill, volunteer fire department,
management | inspection interval, training on visitors and
insuring
relative building code, fire services act and cultural
regulations | properties protection low, etc.
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Fire Risk Assessment Items
of the Wooden Cultural Properties

Management Architectural Planning ‘ -
/Administration elements CErnEhres

Elements
[* system |

[ 1. site Planning [ 1. Fire Fighting Equipment |

« Field Management: method, tine +Fire Defense Line: type, distance

+ Routine Inspection: method, frequency  + Admin, Cffice ! locafion, number

« Manual & Checklist : utilization, provider  + Fir Lane : existence, separalion distance
+Distance!o Fire Station : response lime

« Fire Fighting Equipment: fype

+ Portable Equipment : type, lucaion, number,
inspedlion frequency

+ Indoor Equipment  : type, location, number,
inspection frequency

+ Outdoor Equipment : type, lacation, number,
inspection frequency

+ Sensor and Alarm  : type, location, number,
inspection frequency

« Emergency Broadcasting Equipment
 type, locaton, number,

2. Education System ] [z Facility Planning

+ Custodian Education: method, content,  « Office Design : fagade design
frequency

«Faciliy for Movable Properiies : method
+ Visitor Control/Educaion : method to
Contral and educale * Si9n Board  type, locafion

» board orthe disabled
3. Response System

« Liaison with Authority / Supervision
+ connectiontype,
supervision frequency 1OV

inspection frequency
+ Flame Resistance: eistence, location

2. Crime Prevention Equipment|

: type, location, nunber,
inspection frequency

+ Emergency Alam: type, location, nunber,
inspection frequency, design

+ Lighting System : type, location, number,
inspection frequency

+ Equipment by Agency : existence, location
inspection frequency

[Fig. 1] The categorized checklist for fire risk assessment
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Clagsification Valuation Standard
field method @ resident control @® remote control
control time ® 24 hours @ during working hour
@ . method ® directly @ by agency
?1 B rounng frequency (@ per day @ per week @ per monty
] inspection !
g @ per 3 months © per year
utilization @ yes ® no
manual - i -
provider @ autonomously @ authority @ agency
method ® by fire department @ by local government @ autonomously
custodian content ® patrol / inspection @ protect movable property ® control visitors
g education @® others
g frequency @ per month @ per 3 months @ per year
visitor | education method @ education in advance @ education by guide @ sign/brochure
education | control method (® ID check at entrance @ designate restricted areas
3 0] ition and @ in person and
‘?ﬂﬂg contact contact type connection electrically connection manually
8 2 |/supervisor | supervisor of
2
g authorily @ per month @® per 3 months @ per year

[Fig. 2] Classification of management and valuation

standard
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Classification Valualion Slandard
fire type @ fire free belt @ open public space @ firewall
defense i
e dstance ) g @ 1om ®2m
» to fire lane
& | admin. location @ out of entrance @ in entrance @ in temple
2 | office number 1 @2 @ more than 3
3 existence @ yes @ no
3 5
3 | fire lane separation | & o @ 1om ® %m
distance
skg:;n response time | ® 10 min. @® 10730 min. @ more than 30 min.
admin. facade design
office S | © 1 facade @ 2 facades ® 3 facades+
N for surveillance
design
Q movable protection @ move to other @ protection
2 | cultural . .
F N method building equipment
<, broperties
5 ® attachment /
2
é. ype freestanding @ brochure type
a i 5 .
son location @ entrance @ ouldoor space in @ others
board temple
sign board for
the discbled | Y% @ro

[Fig. 3] Classification of architectural planning and valuation
standard
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[ Valualion Standard
type ® normal type @ infrared @ motion sensor
location  (® entrance @ outdoor @ indoor
@ outdoor in temple ® around fire source ® others
ccTv number @ entrance( ea) @ outdoor( ea) @ indoor( ea)

@ outdoor in temple( ea.) ® around fire source( ea) ® others( ea)

inspection  (® per day @ per week @ per month
@ per 3 months ® per year
type ® normal type @ alarm with lighting
location  (® entrance @ outdoor @ indoor
Q @ outdoor in temple ® around fire source ® others
E‘ emergency number  (® entrance( ea) @ outdoor( ea) @ indoor( ea)
] alarm @ outdoor in temple( ea.) ® around fire source( ea) ® others( ea)
§ inspection  (® per day @ per week @ per month
§ @ per 3 months ® per year
2 design @ not noticeable @ noticeable
3 type ® normal @ spotlight @ motion sensor
§ location  (® entrance @ outdoor @ indoor
i @ outdoor in temple ® around fire source ® others
SO | numper  ® entrance( ea) @ outdoor(_ea) ® indoor( ea)
il @® outdoor in temple( ea) ® around fire source( ea) ® others( ea)
inspection  ® per day @ per week @ per month
@® per 3 months ® per year
existence (@ yes @ no
location  (® entrance @ outdoor @ indoor
e:f::r:gnl @® outdoor in temple ® around fire source ® others
inspection  ® per day @ per week ® per month
@ per 3 months ® per year

[Fig. 4] Classification of crime prevention and valuation
standard

Classiication | Valuaion Standard
curent @ portable @ indoor @ outdoor
vee type @ others
type ® ABC type @ water mist type @ halon gas
location  (® entrance @ outdoor ® indoor
® outdoor in temple ® around fire source ® others
eﬁﬁﬂi‘ number @ entrance( ea) ® outdoor( ea) ® indoor(ea)
® outdoor in temple( ea) ® around fire source( ea) ® others( ea)
inspection  (® per day @ per week @ per month
@ per 3 months ® per year
type @ sprinkler ® indoor hydrant ® others
location ® indoor @ around fire source ® others
e(;m;m number @ indoor( ea) @ around fire source( ea) @ others( ea)
inspection  ® per day ® per week ® per month
@ per 3 months ® per year
@ water mist ® others
location (@ entrance @ outdoor @ outdoor in temple|
= | outdoor ® around fire source ® others
% equipment number @ entrance( ea) ® outdoor( ea) ‘(Zm%'::m;a';‘
5 @ around fire source(ea.) ® others( ea)
g inspection  (® per day @ per week @ per month
5 @ per 3 months ® per year
§ type ® heat sensor @ flame sensor S;:;?n ciroult
@ fire alarm
® entrance @ outdoor @® indoor
sensor ® outdoor in temple ® around fire source ® others
fatarm number @ entrance( ea) @ outdoor(_ea) ® indoor( ea)
@® outdoor in temple( ea) ® around fire source( ea) ® others( ea)
inspection  (® per day @ per week @ per month
@ per 3 months ® per year
type © automatic ® manual
location (@ entrance @ outdoor @ indoor
® outdoor in temple ® around fire source ® others
::‘:;ﬁg number @ entrance( ea) @ outdoor( ea) @ indoor( ea)
® outdoor in temple( ea) ® around fire source( ea) ® others( ea)
inspection  (® per day @ per week ® per month
@ per 3 months ® per year
existence  (® yes @ no
om0 o | locallon [ enrance ® outdoor ® indoor
® around fire source ® others

[Fig. 5] Classification of fire fighting and valuation standard
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[Table 4] Propriety of management assessment system
(number, %)

propriety im‘;g]’)er improper|average| proper p‘rlg;}ér total
assessment 0 1 8 19 3 31
system 00 | 32 | @58 | ®613) | 9.7 | (100)
management 0 1 11 15 8 35
system (0.0) 2.9 | 3L | 429 | 22.9) | (100)
education 0 2 10 19 4 35
system 0.0 (5.7) | (28.6) | (54.3) | (11.4) | (100)
response 1 3 10 14 7 35
system 2.9) (8.6) | (28.6) | (40.0) | (20.0) | (100)
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[Table 5] Propriety and importance of management
assessment items (number, %)

propriety improper | proper | importance
26
field method 3(10.3) 89.7) 2.52
control .
time 6(20.7) (72933) 2.16
=]
E ) method | 4(13.3) 26 231
] routine (86.7)
@ 2% | inspection
g 5 P frequency | 6(20.7) (729?3) 2.16
utilization | 4(13.3) (826% 2.38
manual 3
provider | 6(20.7) (79.3) 2.10
method | 1(3.4) (92686) 236
custodian 28
g education content 2(6.7) 933) 2.44
7z frequency | 3(10.3) 26 197
g 3 requency . 89.7) /
2
3 education 23
visitor method 7(23.3) 6.7 1.61
education control 20
method 1033.3) (66.7) 1.66
contact 23
2 E type 7(23.3) 6.7 2.29
g 3 contact "
& 3 | /supervisor | Supervisor
5z |fwp of 4(133) (82667) 2.03
authority ’

A%AY BAYES WAAYT AdAGom T8
3 Aol HSAE SEAEe] 70% olo] HAT Aow
ghekahan Qliull, AAASle] ulsA R ASle) 24

o] iAo A yebdth

[Table 6] Propriety of architectural planning assessment
system (number, %)

. er . (24
propriety inilprc}),p. improp. |average| proper p;/op}ér total
arch. planning 0 1 7 17 7 32

assessment 0.0 3B.D) [ (21.9) | (53.1) | (21.9) | (100)

. . 0 2 7 13 12 34
site planning | o0y | (5.0) | 206) | 382) | 353) | (100)

facility 1 3 9 14 7 34
planning (29) | (88) |(26.5)|(41.2) | (20.6) | (100)
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[Table 71 Propriety and importance of architectural planning
assessment items (number, %)

propriety improper proper ||importance
2 26
fire type an | o9 | 32
defense )
line d1§tance 5 23 232
to fire lane (17.9) (82.1) :
. 4 25
2 location 1.85
%’ admin. (13.8) (86.2)
< office 7 2
§ number 4.1y (75.9) 1.70
ES
hEl . 1 28
existence 2.54
fire (3.4) (96.6)
lane separation 2 27 223
distance (6.9) 93.1) :
fi . . 4 25
ire station | response time (13.8) (862) 2.15
admin. facade 7 ”
office design for a1 | (759 1.69
design surveillance ) '
= | movable .
8 protection 3 25
E: culturz;l method 107 | 893 2.00
&' | properties
9
<3 5 24
g type 72 | @28 || 188
=
- sign location 2 27 2.06
board 6.9) 93.1)
sign board for 27
the disabled | 2 | @31 | 197
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[Table 8] Propriety of equipment for disaster and crime
prevention assessment system (number, %)

very very

propriety improp. improp. | average | proper proper total

assessment 0 2 2 13 9 26
system 00 | 7.7 | (7.7) | (50.0) | (34.6) | (100)

fire fighting 0 4 5 13 12 34

equipment 0.0) | (11.8) | (14.7) | (38.2) | (35.3) | (100)

crime 14 9 33

. 0 3 7
prevention
equipment 0.0) | O.1) | (21.2) | (42.4) | (27.3) | (100)
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[Table 9] Propriety and importance of equipment for
disaster and crime prevention assessment

items (number, %)

propriety improper | proper | importance
current
type equipment 3(9.7) |28(90.3) 2.47
type 2(6.9) |27(93.1) 2.29
location 6(21.4) |22(78.6) 2.33
portable
equipment number 7(25.0) |21(75.0) 2.30
inspection | 6.9) |2703.1)|  2.23
Tequency
type 3(10.7) |25(89.3)| 2.6
indoor | location | 4(14.3) |24(85.7)| 248
equipment | pymber | 6(21.4) |22(78.6)| 2.35
g insp. freq. | 3(10.7) |25(89.3) 2.19
’E type 3(10.7) |25(89.3)| 2.4
E | outdoor | location | 3(11.1) |24(88.9) 2.34
E equipment | nuymber | 4(14.8) |23(85.2)| 2.34
E insp. freq. | 1(3.7) |26(963)| 2.16
5 type 207.4) |2592.6)| 236
| semsor | location | 4(14.8) |23(85.2)| 2.52
[alarm number | 3(11.1) |24(88.9)| 2.45
insp. freq. | 2(7.4) |25(92.6)| 224
type 3(10.7) |25(89.3)[  1.91
emergency | location | 5(17.9) |2382.1)  2.03
broadcast | nymber | 6(21.4) |22(78.6)[  1.94
insp. freq. 2(7.1) |26(92.9) 1.76
flame | VPO 0T 4143) |2485.7)| 245
resistance -
location 7(25.0) |21(75.0) 2.30
type 13.6) |2706.4)| 2.12
location 3(11.1) |24(88.9) 2.50
CCTV
number 4(14.8) |23(85.2) 2.25
insp. freq. 2(7.4) |25(92.6) 2.13
type 1(3.7) |26(96.3) 191
8. location | 3(11.1) |24(88.9) 2.13
% number 3(11.1) |24(88.9) 1.88
o emelrgency
a alarm inspection
: froquency | 204 |25026) | 191
g n"ﬁC;abﬂit 4(148) |23852)| 168
@
g. type 3(10.7) |25(89.3) 191
5 lighting location 4(14.3) |24(85.7) 2.30
= | system number | 4(143) |2485.7)| 2.12
insp. freq. | 4(14.3) |24(85.7) 2.06
whether or
security not 4(15.4) |22(84.6) 1.81
company .
cquipment |_location | 4(15.4) |22846) | 177
insp. freq. | 4(15.4) |22(84.6)| 1.77
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[Table 10] Summary of field survey on fire prevention condition of wooden cultural properties

classification system

Nae-Jang-sa

Wha-Um-sa

field type resident executive resident executive
5 supervision time ordinary times ordinary times
IS - - - -
5] . type direct charge direct + inspection agenc
§ B routine L £ P geney
vﬁ g inspection frequency 1+ / year by local government |l/month by agency, 1/month by resident
A
g manual o
= . utilizing manual none none
— / checklist
2 o . by local government and fire
g‘ 2| custodian method by local government, autonomously Y &
g3 department
2 | 2| education cparmen
@ . content patrol, inspection inspecting equipment
&
g | - .. automated recognition and connection automated recognition and connection
9 2 . . liaison type . . : .
ANIE- liaison with by electric equipment by electric equipment
Z authority field supervision
@ . none none
by authority
fire defense | type no fire defence line open public space
2. . distance from fire free . )
- a line belt no fire free belt no fire free belt
3|z
% 53 . secured fire lane yes yes
55 g fire lane - :
& ES separation distance 15m 10m
§ | % | distance to . s . s .
=5 . . response time within 30 min. within 30 min.
= fire station
5 movable
2 | method to protect the . TR
SIS cultural . none protection facility installed
5183 . properties
¥ S = | properties
=3
o sign board location entrance, outdoor space in temple in temple
. portable extinguisher, outdoor fire | portable extinguisher, outdoor fire
type current equipment type . . . 0. :
fighting equipment fighting equipment
type ABC ABC, B, HCFC-123
portable . . . .
. location outdoor, indoor, near fire source outdoor, indoor, entrance
equipment
routine inspection per month per month
. type none indoor fire hydrant
indoor yp. - ,
. location n/a only in Seong-Bo room
— | equipment . s
Sl routine Inspection n/a per month
§~ B type outdoor fire hydrant sprinkler, outdoor fire hydrant
a p
% Ey outdoor . entrance, outdoor space in temple, .
5 3 . location o entrance, outdoor space in temple
2 |7 & | equipment around buildings
_g. routine inspection per 3 months per month
=] type heat sensor flame sensor, fire alarm
g sensor - - -
= Jalarm location indoor, outdoor indoor, outdoor, entrance
',% routine inspection per year per month
5]
5 emergency .
g type normal broadcasting system none
7 broadcast P i
flame existence none in main buildings
resistance location nj/a indoor, outdoor
type general type general type, heat sensor type
CCTV location outdoor outdoor, indoor
g8 routine inspection er month er month
g % P p
o -
emergenc . outdoor hydrant at wall of main g
= gency location 4 . around building, outdoor space, entrance
= % alarm office
% 4 type general type general type, spot lighting
= 3
- iohti . o around building, outdoor space, indoor
3 lighting location around building, outdoor space & pace, ’
S entrance
ystem
routine inspection per year per month
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[Table 11] Present condition of equipment at Nae-Jang-sa,
Jung-Eup

fire extinguisher
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[Table 12] Present condition of equipment at Wha-Um-sa,
Goo-Rae

fire extinguisher

CCTV and emergency alarm
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Manage./Admin. Equipment Planning

1. Management System:
Field Managem ent,
Routine Inspection,
Manual & Checklist

Fire Risk Assessment 1. Fire Fighting Equipment;
—— Items of the Wooden [ Pertatle Eauipment,

3 Indoor Equipm ent,
Cuitural Properties Outdoor Equipm ent,
Sensor and Alarm,
Broadcasting Equipm ent,
Flame Resistance

2. Education System:
Custadian Education

Architectural Planning

3. Response System:
Liaison with Authority,
Supervision

2. Crime Prevention Equip.:
CCTY, Emergency Alam,

1. Site Planning: Lighting Sustem

Fire Defense Ling, Fire Lane,
Distance ta Fire Station

2. Facility Planning:
Facility far Movable Propetties,
Sign Boad

[Fig. 6] Fire Risk Assessment Index on the Wooden
Cultural Properties
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