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Abstract The purposes of this study are to propose evacuation recommendations through evacuation
model considering occupancy load model in child care center with disabilities. To achieve these
purposes, the survey on the occupancy load and egress model and evacuation experiments have carried
out, and evacuation occupancy load model for child care center with disabilities are suggested. The
results of this study are as follows : (1) The evacuation plan for children with disabilities are necessary
special considerations according the type and levels of disability, and various egress means and method
for children in child care center with disabilities conditions. (2) The evacuation occupancy loads are
different with non-impaired children and evacuation occupancy loads and evacuation corridors width are
necessary considering impaired children’s evacuation behaviors. (3) The temporal evacuation area(refuge
area) is essential for children with disability who are impossible vertical evacuation such as impaired

children using wheelchair and cerebral palsy.
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Fig. 1. Egress model according to body size
(a) non-impaired person (b) impaired person
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Table 2. Occupancy classification in IBC and LSC

Occupancy classification

International Building Code |Life Safety Code

£ AEH oS Bl FES o= 7168 Aot Assembly Ambulatory Health Care
Business Apartment Buildings
Education Assembly
Factory and industrial Business
/’\ m g High Hazard Day-Care
/( ) Institutional Detention and Correctional
% . Mecantile Education
Torso Circle LSO ¢ ! Residential Industrial
i \ () . m|k = Storage Health Care
R |'\Q' . Utility and Miscellaneous Hotels and Dormitories
e, Mercantile
’ +Ss "“g’ One- and Two-Family Dwellings
oy, Residential Board and Care
Storage
(a) (b)
[10], p.85

Fig. 2. Evacuation simulation model(SIMULEX)

(a) Inter-person distance model (b) Simulation model

Table 1. Evacuation velocity variables in SIMULEX,

NFPA, SFPE
Floor(m/s) Stair(m/s)
Spec
Mean + SD | down | upward
Man 135 £ 0.2 0.6 0.5
Adult
SIMU- Woman 1.15 £ 0.2 0.6 0.5
LEX Child 09 £03 | 06 05
Senior 0.8 = 0.3 0.6 0.5
NFPA 1.0 £ 0.0 0.6 0.5
SFPE 14 + 00 0.6 0.5

2.2 AKX} O)LtEsH

IBC(International Building Code)olA= AA-G-3F
(occupancy classification)2 107FA2, LSC(Life
Safety Code)= #A=% ARE-EZ(function of use)Ol
o2} 147H&E Yeal QitHTable 2.]. AR ot
(occupant load, OL)& A7k BE ASolAl
AEE= ZYRIYE 7|02 dl=d, IBCx= AR} Fa}
(OLE AZFE 1do] 87=E A9 £2 AAst
t4Hmeans of egress) IWAZ(travel
distance, common path of egress, dead-end)®& At
Aot 9lom, LSCe AR Hotg AE5EW Aok
AR A 42 AA5EY mdtHmeans of egress)
< & capacity)2  AAsk=H],  F(width)
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Table 3. Egress Capacity Factor(LSC)

K Level Components
Stairways and Ramps
Spec (width/person) (width/person)
in. mm in. mm
Residential -
board and care 04 10 0.2 >
Health care, 03 76 02 5
sprinkered
Health CC'H'S, 06 15 05 13
nonsprinkered
High hazard 07 18 04 10
contents
All others 0.3 7.6 0.2 5
NFPA 101B-31
MAXiMuM
OL = 562 occupants : 187 occupants (2nd)
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1 49 e
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(a) b
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Fig. 3. Determining MOE(Means of Egress) capacity

(a) Occupancy load (b) Maximum occupancy sign
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Table 4. Evacuation Behaviors in Panic Situations

Spec Evacuation Behaviors

Homing instinct | tendency to go back following the way

Risk .
. move as far as possible from dangerous
aversion
Positive . . .
X move towards a bright direction
phototropism.

Herd . .

L forming a community
instinct
Following most people move in the direction of

instinct movement.

tendency to evacuate using stairways,
familiar paths

tendency to go straight until a dead end,
stairs and passages

Daily routine
orientation

Straightness

[15], p.20
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Fig. 4. The Child Care Center with Disability
(a) 1% Floor (b) 2™ Floor
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Fig. 5. Mean of egress for evacuation
(a) Balcony (b) Corridor
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Table 5. The Behavior Characteristics of Children
with Disability

Spec. Behavior Characteristics
- impossible walking
by oneself t

Cerebral - wheelchair moving g
palsied with helper

- living on the mat

- walking with teacher

- sometimes deny
Autistic moving
disorder

- hugging with arms

by teacher
Developmental | sometimes deny
disability moving
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Fig. 6. Evacuation Route
(a) 1% Floor (b) 2™ Floor
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wheelchair hugging drag-out

self walking

Fig. 7. Occupancy load according disability
(a) 1 Floor (b) 2™ Floor
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Table 6. Travel Distance and Lap Time, Velocity

1™ Travel distance Lap | Velocity
Floor indoor outdoor | Total | time | (m/s)
13.9m 14.8m 28.7m | 10" | 2.87m/s
7.7m 1.5m 9.2m | 17" | 0.54m/s
9.7m 1.7m 11.4m | 317 | 0.37m/s
Travel distance Lap | Velocity
Floor | 2nd FL | stairway | 1st FL | Total | time | (m/s)
5.6m 6.7m | 11.9m | 24.2m | 31" | 0.78m/s
9.6m 6.7m | 11.9m | 28.2m | 53" | 0.53m/s
7.4m 6.7m | 11.9m | 26.0m | 105" | 0.4m/s

AR 5)2 Tt A (travel distance) ¥ T
95ff mjdFoto] RS vlA| 2L ltHTable 6.]. wahAl,
Zofots-9] TtFefE/dS sl AofjoldR ofdo]
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Table 7. Evacuation behaviors according impaired
type and level

Spec ‘ Evacuation behaviors

Wheelchair
28.7m, J
2.87m/s

Hugging
and
walking
27.5m /
1.25m/s

Walking
with
teacher
37.4m /
1.06m/s

Hugging
with arms
28.8m /
0.85m/s

Hugging w
with arms
24.2m /
0.78m/s

Drag out | ¥
9.2m,
0.54m/s

[16], pp.6~7
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