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ABSTRACT

As more and more the number of a couple working together for living has increased and an interest in early education
has risen, daycare centers have made an effort to provide effective and good service beyond ‘nursery care’. The most important
thing in building in the event of disasters is safe evacuation of occupants. Having ‘safe evacuation route’ is required to reduce
damage caused by disasters, It is necessary to give continuous and repeated training for right evacuation to infant and children
so that they can evacuation successfully. This study examined problems that need improvement so that evacuation instrument
installed in daycare centers can be used better by analyzing a survey of evacuation related facilities on daycare centers. This
study found that laws and regulations on safety should be improved, evacuation facilities prepared against should be
maintained regularly by relevant authorities, training for coping with disasters should be provied and evacuation instruments

which are suitable for children.

Keywords : Chidcare daycare centers, Evacuation instrument, Evacuation training
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Table 1. General Status of National Nursery School (2014.12.31. The basic date)

Public Social. Welfare Private Home Cooperative Company
Sortation Total child care cor.poratlon child care | child care | child care Parents child care
centers child care centers centers centers child care centers
centers centers
Number of EA 43,742 2,489 1,420 852 14,822 23,318 149 692
nurseries % 100.0 5.7 3.2 1.9 33.9 533 0.3 1.6
capacity (B) | 1,800,659 179,939 137,017 61,483 946,519 419,352 4,682 51,667
% 100.0 10.0 7.6 34 52.6 233 0.3 2.9
| total | 1,496,671 159,241 104,552 49,175 775,414 365,250 3,774 39,265
Néﬁ’;rrelff C(ICV)II boy | 773,987 82,306 55,049 25478 | 400,579 | 188,152 2,012 20,411
girl 722,684 76,935 49,503 23,697 374,835 177,098 1,762 18,854
% 100.0 10.6 7.0 33 51.8 24 .4 0.3 2.6
Availability 83.1 88.5 76.3 80.0 81.9 87.1 80.6 76.0
total 311,817 28,977 19,045 8,749 141,977 102,947 856 9,266
Number of pe((]’;;le man 14,270 884 1,878 729 9,117 1,527 25 110
teacher woman| 297,547 28,093 17,167 8,020 132,860 101,420 831 9,156
% 100.0 9.3 6.1 2.8 455 33.0 0.3 3.0
N‘““f;rn;’:ngh(ﬂc‘ir:;‘ pet 342 64.0 73.6 57.7 523 15.7 253 56.7
Number of Children per
teacher (C/D) P 4.8 5.5 5.5 5.6 5.5 3.5 4.4 4.2
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Qe Al B AXHTAZE =22, 2003 T glom, I thgow spgelglold, - FY ojwlelx
d o]d4 5 3%uclAe AAl offlolES R ot oz FiEof Qlrh
TS AASEAL ofof tigt HEE HARQl Thol=ekel A
ol daide A7lskatt 2.2 ofzlo|H 3friel ¢y
b 2 Ao A= AddemmEolA THRIAIA FtE
71& AR E adado] B aeA A 8 Qe 22.1 ofglolg] ) Ay HF?
A, daol A=AE FA Ffot ofdolHoA L5t 2| ojdolgol A At shA 4= 2009 337,
= BguAEo] tisto] AEAIHE] 2ARE St IdAd 20109 547, 2011 44700 whgskich Eelka qlS A
Ao it A= e, Bao] et o ARt Hebo sl Hu AubAQl S FA ol A= o)z QIR ¥glo] 48%

2 7P Bou} ool ®71A 2glo] 4%z 7}
A gorom, Mo Qlgk elo] 34%S A HL gl
oz vepgeh,

SRl SR Q1 e dudEe &
Sl Telsha Q1A oot ot mals AetslA
oFg} e glout, ofglol o4 siRje] ojat ApaLE ]
Aol WA Aol et AL A} HEES ol
waAQl SAIokA Y Pa ko] ZEE L grk

ﬂJ



of o7 ukel

Table 2. Fire Protection System of Day Care Facilities
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Sortation

Kind

Fire fighting equipment

Extinguisher, Fire hydrant, A sprinkler, Yard hydrant

Fire alarm apparatus

Emergency alarm system, A leakage alarm, Automatic fire detection system,
Automatic fire and breaking equipment, Visual alarm, Gas leakage alarm

Fire escaping equipment

Evacuation instrument, Luminaies for emergency evacuation, Emergency lighting, Evacuation cover,
Emergency light, Portable emergency light

L BAR QsjA FEAT Felgol wEo] 44 97
| =5 A715AE s RokA ol 1 wjshrh vl
1golck., 3k, 9 TV Lol AAe 3
AN HSABOIAE G fobEel wol okl Arjeld, of
B4 4T JOR Hb YES WYL ot Gfolel @
& A7 FAH B B R AAlo] Folglt
7 ePsteka o171 Blo] molx) et Fo7 7 Hof
2244 she AZe] o) AelA = was
A ok 9w wAsA Bk Tew AsE F1e) A
710l Jsto] WABA B o7k AL WelFw e
wheb shA) WA A Rl Aol $i3) ojdlol
Anatel 4ol Fashl.

o

231 & Aol AT AgAA
1:10]— [¢)

ojdlo] g2 by, XAl Bl o deof gt
E A, 1320 97 OM EFAAER ERE 54
it‘ﬁH*&%ﬂl sgeteh. SR = AAsloF st
AL S A9 AN ol 2lste] ST
g AUl S HSEY] 2 &= 9 +8Y
4 5= 23] ZhFofof sk APAER R 4o u)
£tk Table 2= "SHAjoY, aXPAlA 9l by o] wet
HE AEF 2 49 Y F =AAER EREE o
dolgoll AAsfjof sk AIEE ARt Aotk

232 ot el o)A ujAks] fulAA
fotrgw AWFH Wxlo] wpaw ofglog el v]
A gujA] 2 o] o 9] Z47t 153} 25 o|o R
ot itk ofglol el 15:¢) A, uAAl A4 B
QAT 272 245 a7} APalor Bk 2% ol
3, WA 29 dEv) THsetE wlAE
78 0Ny Gfors-or s gt o
A oF Bhgko 2 mdE 4 glojof s, 7} %*ﬂaﬂ £
2 A e S n}~4 Fio] whE.
() of=lolgo] A% 139 A% F 2T o] =2
S QbxIgE o Aga dAdo) Theet h ol &M
A B AR AR E]do] Vst A B i

(BHIERE ololy 7 2ol Wy 45
Awgold] 289 1 o4& olZste] UAT 4. o] B¢
270 FAS GE E 07508 ol fikol 17509
olgolofol sha, 0] HBHLre QAT o3 AEER
g 120]8 ofstelof g,

@ olwlo| o] 25T} 350l H9: AT E- g
U IS Gfobg-o R MAFaL 1 ol Qb B v
Ao helst SA, gl EE FEg AL ok A

=9 Al A4z 11126%11 ol of ol el 2EA
T2 2704 ol AA|EEAL, T Ao, AAIA HA] -
A 9 ez Het HE AlWE) HE 1o 02 Axg
Z9jn|(Zto|AZ g EH S ZI3ITHE TAzg]= |
AB]o] BHARE7IE(NFSC 103)) Ei= Fo]Axe I )4
H] 2] B}AJQFH 7] Z2(NFSC 103A) 5 & 7|20 ule} A=
Al AA fashA dAjsta, sheu, 2Ad A
52 9 kAo Wal WE A9XA|IFe] wet Zyieh
Aol Aste] aAlshe Td7]to] SRtz ut
£ g7t S, SAA ARG 9 ke
off #et WHE Al Wi 5ol whet x| H-oll= vt
A E= diog v ndRE A2 bl 5= 3l

() Aol o] 457} 552 A5 TSR, A
AR fA] B bR o] S WE AT R 1o uf

Az Ig) e A 2EsERAdnE azgIas

LH SHAIQPH 7] Z(NFSC 103); I "RPEsAerx]Adn]
A2t B
Al

e

f
|
l
E
it

79| BhA k717 ZNFSC 2030 wet A% 7

of Ax S X5k, AB el Wy svte] 7}
S 24 o)A ABAGE A S ol4ke] 25
o AR 2 Ao AEAT il AR
MRS AAste] olo] 2eE 4 Ylrh, BEAY] F&
Qs ABAT Bl HAARIA ] BAE 30 m o]
Wb HEs Axsa, Age] WA vieh w5 u
Sl SR Axste, WA Foli 7Hay A4
£ A ofshi, 2ol de alpa® B nie
E A Azl o WEHEo R ¢lnel

N

Sohsl, (SAY, S48 A5 L el
3 WE BT ATz G2 APt G A%E
ol 271 oftjolof 31t 23 o ol Agoranes
DAY F APAREAE HAT 5 QY AEFS

Fire Sci. Eng., Vol. 31, No. 1, 2017



66

Table 3. Status of National Nursery School, Children,
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Teachers in Seademoon-gu, Seoul (2014.12.31. The basic date)

(unit : ea or person)
il -
Public corS(())chion Private Home Coo;z;agve Company
Sortation Total child care p child care child care p child care
child care child care
centers centers centers centers
centers centers
Number of nurseries 175 32 3 68 66 1 5
Number of Children 6,799 2,073 141 3,155 1,039 16 375
Number of teacher 848 454 12 224 135 3 20

Table 4. Recognizing the Type of Evacuation Facility Installed in the Day Care Center

Less than 3 years|3 years to 5 years|5 years to 10 years |10 years to 15 years| More than 15 years| All
Frequency 66 77 48 42 32 265
Know well
% 64.7% 85.6% 50.5% 82.4% 78.0% 69.9%
Frequency 36 13 47 9 9 114
Know
% 35.3% 14.4% 49.5% 17.6% 22.0% 30.1%
Frequency 0 0 0 0 0 0
Average
% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Frequency 0 0 0 0 0 0
Do not know
% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
. Frequency 0 0 0 0 0 0
Have no idea
% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Al Frequency 102 90 95 51 41 379
% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

(x*=16.179, p=.003) (Expected Frequency : 2cell (20.0%)<5)
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Use Evacuation Facilities in Childcare Centers

Less than 3 years | 3 years to 5 years |5 years to 10 years|10 years to 15 years| More than 15 years | All
Frequency 36 13 28 12 15 104
Know well
% 35.3% 14.4% 29.5% 23.5% 36.6% 27.4%
Frequency 47 50 30 24 17 168
Know
% 46.1% 55.6% 31.6% 47.1% 41.5% 44.3%
Frequency 13 13 26 0 8 60
Average
% 12.7% 14.4% 27.4% 0.0% 19.5% 15.8%
Do not | Frequency 6 14 11 15 1 47
know % 5.9% 15.6% 11.6% 29.4% 2.4% 12.4%
Have Frequency 0 0 0 0 0 0
no idea % 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
All Frequency 102 90 95 51 41 379
% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
(x*>=16.179, p=.003) (Expected Frequency : 2cell (20.0%)<5)
Table 6. Difference in Facility Awareness Which is Most Useful when Fire or Accident
Less than 3 years |3 years to 5 years|5 years to 10 years| 10 years to 15 years |More than 15 years| All
Slid Frequency 40 51 25 4 13 130
ide
% 48.8% 56.7% 27.5% 9.5% 32.5% 37.7%
Inclined structure | Frequency 4 8 7 0 5 24
support % 4.9% 8.9% 7.7% 0.0% 12.5% 7.0%
. . Frequency 1 1 0 0 0 2
Evacuation bridge
% 1.2% 1.1% 0.0% 0.0% 0.0% 0.6%
- Frequency 5 0 4 6 0 15
Escape stabilizer
% 6.1% 0.0% 4.4% 14.3% 0.0% 4.3%
. Frequency 31 30 35 31 22 127
Emergency stairs
% 37.8% 33.3% 38.5% 73.8% 55.0% 36.8%
Frequency 1 0 20 1 0 22
None
% 1.2% 0.0% 22.0% 2.4% 0.0% 6.4%
Al Frequency 82 90 91 42 40 345
% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

(x*=16.179, p=.003) (Expected Frequency : 2cell (20.0%)<5)
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Table 7. Difference in Reason of Facility Recognition Most Useful in Fire or Accident

Less than 3 years | 3 years to 5 years |5 years to 10 years| 10 years to 15 years | More than 15 years | All
I\/Iany mople can evacuate Frequency 39 33 47 16 17 152
in a certain amount of time % 38.2% 46.5% 49.5% 31.4% 48.6% 42.9%
There is a sense of confidence Frequency 36 23 26 11 5 101
that you can safely evacuate % 35.3% 32.4% 27.4% 21.6% 14.3% 28.5%
Frequency 26 6 21 17 13 83
I was usually educated
% 25.5% 8.5% 22.1% 33.3% 37.1% 23.4%
. Frequency 1 9 1 7 0 18
Have no idea
% 1.0% 12.7% 1.1% 13.7% 0.0% 5.1%
Al Frequency 102 71 95 51 35 354
% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
(x*=16.179, p=.003) (Expected Frequency : 2cell (20.0%)<5)
Table 8. Facility recognition that will not be used most in case of fire or accident
Less than 3 years | 3 years to 5 years |5 years to 10 years| 10 years to 15 years | More than 15 years | All
Siid Frequency 13 9 24 11 12 69
ide
% 12.7% 10.0% 25.3% 21.6% 29.3% 18.2%
) Frequency 21 13 20 1 0 55
Inclined structure support
% 19.7% 14.4% 21.5% 2.0% 0.0% 14.5%
. . Frequency 15 13 14 18 1 61
Evacuation bridge
% 14.7% 14.4% 14.7% 35.3% 2.4% 16.1%
. Frequency 48 50 35 21 28 182
Escape stabilizer
% 47.1% 55.6% 36.8% 41.2% 68.3% 48.0%
. Frequency 5 1 2 0 0 8
Emergency stairs
% 4.9% 1.1% 2.1% 0.0% 0.0% 2.1%
Frequency 0 4 0 0 0 4
None
% 0.0% 4.4% 0.0% 0.0% 0.0% 1.1%
All Frequency 102 90 95 51 41 379
% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
(x>=16.179, p=.003) (Expected Frequency : 2cell (20.0%)<5)
Ho| Agom 39 it nTHY 7} 48.8%2, 3-59  5-104 wlgol A < AITko] e ARl Wkt 4
u)ge i W 7E 56.7%, 5-10 Wlghel i M QIER 7 49.5%, 10-15W m]gkel i U Ake] B A}
o] 36.3%2, 10-15 o]l A= vjAMAITko] T3.8%2, 15 FESo] mjusr 2= QP 7} 333%=2, 1543 oAl A= <A
d oML HAATke] 55.0%2 714 A Uekdth AR B AlgSo] T 4 ATkt 486% g &
A WreRstek
(4) S ARAL Al 7R 83 ] Q14 9] o]f-9] Ao
A oL YAl B Aol WU £ 9 (5) S AT 7P ALgEHA ke A 2L A
t7F 29%% 7 =7 UrE} A odte 4 AA Ao 2= 717 48.0%=2 7 #A Uebg e,

otk Aol ek 28.

5%,

o, 2l
[eR=]

23.4%, B2} 5.1%2) som »}E}ﬁc}.

|

A A Aol w2 39 ueel Ak QAR B

2 AgEo] Tudt 4= Qth 7} 13.7%E, 3-59 w]uto A=

o
42];(

ARbe e AEe] sy

P
s

e anets] =2 A, A3 A1, 201749

QTP 7t 46.5%=,

o)1 182%, Wil 16.1%, LR 14.5%, H]AA G
2.1%, Qlth 1.1%9] 40 & vpepytch

AA IFA A9 39 mebolAs @717 47.1%=,
3-59 mlgtol| A= 27 7) 55.6%2, 5-101 w|uko) A= &
7717k 36.8%=, 10-159 u|gkof A= 77171 41.2%=, 15




of ol 4 uukerd

ol

o)

o AT 69

r

Table 9. Recognition of Equipment Reasons That will not be used Most in Case of Fire or Accident

Less than 3 years | 3 years to 5 years |5 years to 10 years|10 years to 15 years| More than 15 years |  All
Not knowing how to use it |Frequency 53 25 29 26 17 150
and no confidence in
evacuation and induction. % 52.0% 31.3% 30.5% 51.0% 41.5% 40.7%
There is a danger in actual |Frequency 30 26 45 19 12 132
use due to instability in
installation % 29.4% 32.5% 47.4% 37.3% 29.3% 35.8%
Help of firefighters is safer |Frequency 10 25 18 6 4 63
by requesting rescue out
the window % 9.8% 31.3% 18.9% 11.8% 9.8% 17.1%
. Frequency 9 4 3 0 8 24
Have no idea
% 8.8% 5.0% 3.2% 0.0% 19.5% 6.5%
Al Frequency 102 80 95 51 41 369
% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

(x2=45.809, p=.000) (Expected Frequency : 2cell (10.0%)<5)

Table 10. Evacuation Facility Appropriate for Child of Evacuation Facility

Less than 3 years |3 years to 5 years |5 years to 10 years 10 years to 15 years| More than 15 years| All
Frequency 93 6 0 10 13 122
Know well
% 322% 33.3% 0.0% 25.6% 54.2% 32.5%
Frequency 136 12 5 11 0 164
Know
% 47.1% 66.7% 100.0% 28.2% 0.0% 43.7%
Frequency 46 0 0 18 11 75
Average
% 15.9% 0.0% 0.0% 46.2% 45.8% 20.0%
Frequency 14 0 0 0 0 14
Do not know
% 4.8% 0.0% 0.0% 0.0% 0.0% 3.7%
. Frequency 0 0 0 0 0 0
Have no idea
% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
All Frequency 289 18 5 39 24 375
% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

(x>=16.179, p=.003) (Expected Frequency : 2cell (20.0%)<5)
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Table 11. Differences in Recognition of Inadequacies Due to Children in Evacuation Facilities

Less than 3 years |3 years to 5 years |5 years to 10 years| 10 years to 15 years | More than 15 years | All
Frequency 36 13 28 12 15 104
Know well
% 35.3% 14.4% 29.5% 23.5% 36.6% 27.4%
Frequency 47 50 30 24 17 168
Know
% 46.1% 55.6% 31.6% 47.1% 41.5% 44.3%
Frequency 13 13 26 0 8 60
Average
% 12.7% 14.4% 27.4% 0.0% 19.5% 15.8%
Frequency 6 14 11 15 1 47
Do not know
% 5.9% 15.6% 11.6% 29.4% 2.4% 12.4%
. |Frequency 0 0 0 0 0 0
Have no ideal
% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Al Frequency 102 90 95 S1 41 379
% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

(x*=16.179, p=.003) (Expected Frequency : 2cell (20.0%)<5)

Table 12. Recognition of Whether Children can use the Evacuation Facilities Well

Less than 3 years |3 years to 5 years |5 years to 10 years| 10 years to 15 years | More than 15 years | All
Frequency 36 13 28 12 15 104
Know well
% 35.3% 14.4% 29.5% 23.5% 36.6% 27.4%
Frequency 47 50 30 24 17 168
Know
% 46.1% 55.6% 31.6% 47.1% 41.5% 44.3%
Frequency 13 13 26 0 8 60
Average
% 12.7% 14.4% 27.4% 0.0% 19.5% 15.8%
Frequency 6 14 11 15 1 47
Do not know
% 5.9% 15.6% 11.6% 29.4% 2.4% 12.4%
. |Frequency 0 0 0 0 0 0
Have no ideal
% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Al Frequency 102 90 95 S1 41 379
% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
(x*=16.179, p=.003) (Expected Frequency : 2cell (20.0%)<5)
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Table 13. Awareness that Children can not Utilize Evacuation Facilities

Less than 3 years | 3 years to 5 years |5 years to 10 years| 10 years to 15 years| More than 15 years| All

Actual usage is too Frequency 8 9 7 6 1 31
unfamiliar and difficult for
children to use % 21.1% 21.4% 13.7% 23.1% 11.1% 18.7%
Not do anything with Frequency 4 7 22 11 1 45
a fearful hearing % 10.5% 16.7% 43.1% 42.3% 11.1% 27.1%
Difﬁf:ulty for chi.ldren to Frequency 11 1 10 0 4 36
recognize and use it because
it does not fit the equipment 0 ) . . ) o .
installation % 28.9% 26.2% 19.6% 0.0% 44.4% 21.7%
The actual education is not | Frequency 15 15 12 9 3 54
habituated to the children
due to one_time education % 395% 35.7% 23.5% 346% 333% 325%
All Frequency 38 42 51 26 9 166
% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

(x*=26.149, p=.010) (Expected Frequency : Scell (25.0%)<5)

Table 14. Difference in Recognition of Necessity of Supplementation of Child Care Center Evacuation Facilities

Less than 3 years |3 years to 5 years | 5 years to 10 years |10 years to 15 years| More than 15 years | All
Frequency 37 21 20 6 0 84
Very much
% 36.3% 23.3% 21.1% 11.8% 0.0% 22.2%
v Frequency 23 11 36 21 0 91
es
% 22.5% 12.2% 37.9% 41.2% 0.0% 24.0%
Frequency 21 24 15 14 1 75
Average
% 20.6% 26.7% 15.8% 27.5% 2.4% 19.8%
N Frequency 16 13 13 0 0 42
[
% 15.7% 14.4% 13.7% 0.0% 0.0% 11.1%
Frequency 5 21 11 10 40 87
Not very
% 4.9% 23.3% 11.6% 19.6% 97.6% 23.0%
All Frequency 102 90 95 51 41 379
% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

(x*=16.179, p=.003) (Expected Frequency : 2cell (20.0%)<5)
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Table 15. Survey on the use
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of Evacuation Facilities in Day Care Centers

Less than 3 years|3 years to 5 years| 5 years to 10 years |10 years to 15 years| More than 15 years | All
Regular inspection and | Frequency 2 14 9 0 13 38
management through visits
of firefighters % 2.0% 15.6% 9.5% 0.0% 31.7% 10.0%
Supplementing evacuation Frequency 19 0 31 6 0 56
facilities considering the
physical and psychological . . . . . . .
aspects of children % 18.6% 0.0% 32.6% 11.8% 0.0% 14.8%
Evacuation habits of
evacuation facilities for Frequency 81 72 34 45 28 260
children by repetitive
training rather than % 79.4% 80.0% 35.8% 88.2% 683% | 68.6%
one-time education
Aggressive interest and Frequency 0 4 21 0 0 25
financial investment of
daycare centers . . . . . . .
(directors,teachers) % 0.0% 4.4% 22.1% 0.0% 0.0% 6.6%
All Frequency 102 90 95 51 41 379
% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
(x2=16.179, p=.003) (Expected Frequency : 2cell (20.0%)<5)
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