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A Study on the Evacuation Behaviors of Children with Disabilities
in Child Care Center through Evacuation Experiments
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Abstract This paper proposes architectural and evacuation recommendations through evacuation
experiments of two child care centers with disabilities. To achieve these purposes, a survey on the
architectural characteristics and evacuation experiments was carried out. The results were as follows: (1)
the child care center with disabilities were located within one kilometer or five minutes from a fire
station and 119 safety center, but the architectural characteristics and the ratio of self-moving children
in a care center were very different conditions. (2) The evacuation behavior patterns of children with
a disability were as follows: hugging a child by a teacher with the arms, walking with hugging and
holding the child by a teacher, moving a wheelchair with a helper, and drag-out a cerebral palsied child
with a mat wrapping. (3) The speed of the evacuation was fast in the following order: drag-out with a
mat wrapping a child with a disability, hugging the child with the arms, walking with hugging and
holding child, and moving with a wheelchair. In the case of difficulties in the vertical evacuation, a

temporal evacuation area was essential for children with disability.
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Table 1. No. of student for special education (No.)

Spec. 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
No. of —es 012186.633(87.278(88.067[87.950[89.353|90.780
students
No. of

Kindergarten |3,675| 4,190 | 4,219 | 4,744 | 5,186 | 5,437 | 5,630
students
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Table 2. No. of infant and child care center for special
education (No.)

S No. of care center
pec. Total Public
No. of infant care 426 57
center
. No. of capacity in
for infants| . . 18,496 2,835
infant care center
'NoA of infant in 14.991 2.432
infant care center
No. of child care 177 £
for center
children | No. of capacity in
with child care center 8433 1.782
isability | No. of child in child 6239 1340
care center
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Table 3. The behavior characteristics of children
with disability

Table 4. Location of child care center with disability

Spec.

A child care center

B child care center

Spec. A child care center B ch11d care center
Distance from
Impossible fire station
in walking [
by oneself g Kangbuk fire station Uiy 119 center
4min/1.4Km 4min/1.0Km
Fire truck ﬁ
Moving accessibility
with help
Cerebral palsied
Main road
Walking B accessibility
by oneself
‘ Autistic disorder
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(b) B child care center with disability

Fig. 1. Building plan and evacuation routes of
child care center with disability
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Table 5. The behavior characteristics of children

with disability

Spec. A child care center

Type

B chlld care center

Hall type

Stair type

23 children, 2 rooms

42 children, 6 rooms

Allowed
capacity|

Significant disability,
cerebral palsied

Developmental disability

Self-walking ratio 0%

Self-walking ratio 70%

hy}g AT}, TS HSWALRLY] HERANE
B3k, A= g 7 Aolors e 4, F fdE=, 1
WA 1A} Soll tigh QIElRE AAIsHt

olf 7|2E F WdEE ¥ HuRPHATY 55 Ui
°7 JA7|E4A(GoPro Hero 7 71H2hE AA|3}1,
F9 TEH HFBAE ol ATERJAZHE HiRot
ok o dAE2 7 1314 4A)(2018.10.17~18)5F% 2.
o, 535194 9 Tdge 715 240

4.2 T|tHE] 24

Aolglo|f 2 15 HSAdAM AFYE B3 AF ¢
5 odbPdTA(refuge area)2E AofobsZ TdAl
4 & A 259 B AdS S5A 15 25 5
Sto] wdshs SAAAE 7ML ATk T, AojdielH
= %EJPOHOFE(H“U}H] 5)°] di=oloiM EsuAt
7F 1919 Follobsg A4 et vt os tjuA
Nedss e 313“‘], 53] 159 4 WE A=
g AolflolsS A3 WES e 1A= wdAT=

S HolFa ol

BojRlo|f2 2591M A, FE2UF & FA=E T
8 wdbdtgor wdEide AASkL e Aofjor

(a) Indexing according disability type

(b) Setting for recording

Fig. 2. Preparedness for evacuation behavior recording
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Table 6. Evacuation behavior characteristics of
children with disability

Spec. A child care center B child care center

Impossible [
self-moving

Difficulty in
moving

[ Walking with teacher

° el

4\

'
area % > "N

Near entrance ‘

Near entrance

Bollo] 48 FEFehe Azste] ool YO Ahg
a3 glol, 7 g Ao] 71E TEFE T8 AUE 5
F% 2YTE 59l ks ROl 53] B0l
A Fololse] 2UL Sls) AXH AAE, AHE
gJol 7HsT 2AT} ATL B 2ol 15T 2
TR ol HUEARGNHE AARE §
SYIT 78 F UETE ST ek

4.4 oHA2)/EE 2

Z+ ool mtAeE] 9 HE= Hofofso] FE
AMgShe FRtOlA Tt flsl 24T & $9 oA
g, A ol5Az], 181 I3t go=zo] £PAY 5
= AEEHE 59 S5t od 28472 =319
AH(GoPro Hero 7)& 53 Id/iA] & oldtgof &

1% Floor 2™ Floor

(a) Evacuation routes of A child care center

2™ Floor

1** Floor

(b) Evacuation routes of B child care center

Fig. 3. Evacuation routes of children with disability
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Table 7. Evacuation method, travel distance and speed

Spec. | A child care center B child care center

—

Hugging with arms
28.8m, 0.99m/s

Wheelchair
28.7m, 2.87m/s

st
Floor

Hug and walking
27.1m, 0.85m/s

Drag out with mat
9.2m, 0.54m/s

i n :
g

s l%Hliii\,_Jmllun
e

Hugging with arms
11.4m, 0.37m/s

Hug and walking
27.5m, 1.25m/s

Hugging with arms
24.2m / 0.78m/s
X 0

2nd
Floor

Walking with friend
39.7m / 1.20m/s

Hugging with arms
26.1m / 0.40m/s

T ]

Hugging with arms
28.2m / 0.53m/s

Walking with teacher
37.4m / 1.06m/s
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