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Abstract This study analyzes the Required Safe Egress Time (RSET), in the event of a fire at a welfare
center for the disabled, using the emergency passage according to the floor arrangement of users to
evaluate the safety and the difference in RSET for each emergency passage using the Pathfinder
simulation program to suggest an efficient evacuation method. As a result of RSET, it was found that
there is no problem in evacuation safety for the current state of the facility's personnel allocation
by satisfying the standard RSET in case of fire, and evacuation can be completed safely by evacuating
through stairs rather than using elevators if possible. It is necessary for employees to be provided
sufficient education and training in advance so that they can evacuate effectively with the disabled
in case of fire. This study gives significance in saving many precious lives and safely evacuate in case
of fire as evacuation routes were secured through the design, construction and operation of facilities
for the disabled and the RSET was shortened through regular evacuation practices. It is necessary to
discuss the further RSET studies based on the automatic fire shutters open or not when a fire occurs
at a specific location following the installation of automatic fire shutter at the entrance of each floor
of the facilities.
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Table 1. Capacity calculation and actual person deployment
Used area Capacity Theoretical Actual person
Purpose of use 2
(m?) standard personnel Sum Deployed
B1 Bakery 51 9.3 m?/p 5 4 Staff 4
Fitness room 45 46 m’/p 9 7 Staff 7
1F Guide/Cafe 40 2.8 m’/p 14 2 Staff 2
Day Care Center 55 3.3 m%/p 16 8 Wheelchair 4, Staff 4
2F Sensory integration room 48 46 m?fp 10 4 Wheelchair 2, Staff 2
Occupational therapy room 45 i 9 4 Wheelchair 2, Staff 2
Integrated education room 55 11 8 Wheelchair 4, Staff 4
Music therapy room 44 9 2 Wheelchair 1, Staff 1
3F Special education room 30 46 m?/p 6 2 Disabled 1, Staff 1
Speech therapy room 30 6 2 Wheelchair 1, Staff 1
Rehabilitation Counseling Room 30 6 2 Wheelchair 1, Staff 1
4F Office 313 9.3 m%/p 33 12 Staff 12
Job adaptation class 50 46 m?lp 10 8 Disabled 4, Staff 4
Job training room 55 i 11 10 Disabled 5, Staff 5
5F Kitchen 40 9.3 m?/p 4 4 Staff 4
Restaurant 138 3.7 m’/p 37 -
Doing room 30 46 m’/p 6 4 Disabled 2, Staff 2
6F Multipurpose hall 313 1.4 m?/p 223 -
Total 1,071 - 425 83
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Table 2. Input variable and input value

A Shoulder Tall walking

e

¢ width(cm) (cm) speed (m/s)

Disabled 7~10 33.2 138.6 0.71
Staff 30~34 431 173.7 1.19

Table 3. Scenario
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Scenario 1 Currently deployed personnel evacuate using stairs in case of fire
Scenario 2 Currently deployed personnel evacuate using stairs and one elevator in case of fire
Scenario 3 Currently deployed personnel evacuate using stairs and two elevator in case of fire
Scenario 4 During the event on the 6F, evacuate using stairs in case of fire
Scenario 5 During the event on the 6F, evacuate using stairs and one elevator in case of fire
Scenario 6 During the event on the 6F, evacuate using stairs and two elevator in case of fire




MOROIZXIZH BHRH Al THOHMA 2A 310

26 ALzl 74

g EAHEE 1500 shte &7t Ak ol 8A
E2 Aot 15°9A4 637 Agt 149 $371E
ol-gsto] 205 stal Qlrk. S Al Tt AdgofA
w25 QlASe] Add 574718 ol8sto] AEY &
JTE oA Fdsle H9E RSETS LotEuzt
Table 33t Zo] Al sttt Alve e 334
62 A ol AAE 57371 2HiE AARE AE
7Hgsto] Aluel g sttt EAlolE Atgste
Q1Y) A9 At o8 4 gloug Aol WA
oI9S A9 B Aol A AT o]gste] it
St= o7 7MES

3. zm Y 1

A g A2 Aot 153 AV 6522 o] FofA]
At A5}k 152 AF-APFAe] 219 483 A do]
2l 770l WA=} AL, A 150e hdia A
7HlE Yok A9 270] Hix|Eo] Q.
3% 552 0TS AREShe Aol wEeldls
A FEd A7 5ol 9o, 7 dofe ol
3 1789 2do] wjA| = o] At 452 Fg& 99
Adso] AFstal 9loH, 65 tEA 4dY
SE3HE AlE9] S0l KoM BA| PAE A
SEoR ol HIL 9L, AdE AAHoR 83
HiA o] .

oje} &2 AR ARZIARIUEL 1) SpA] T Al
olgArEe] ARE YASkL M FHIE sked 48

Sl HUAAAIEE 6022 Aok, ATt ARg-oto]

N
o o o
ot
of. o O

ol
i

I o i

oM

¢

o

ol |

)

83 /300s

e e AuEe 13 2 wix oA Adt
57471 29E °l8stel WdgS W U= L 3)E 71
o7 A sEuTo] RSETS Este] wdetdde

gkl Adat 199] 57371E ol-&ste] mthS Al
Ps o AU 2)% 630l4 TA FAE st
Fg YAHEL 4-6)= 7IECE AT 58 vy
RSETE ZItoto] ot e S5A1714] £t

Fig. 2(a)= @4 AA=Z A4 Yol o]&xE0] X
B Ao ZH AlEH el Al A dS AAGE Aol

Fig. 2(b)= 3FY Al Ak BoiAnt odoh= AlUE]Q
19] AJEdo]A A}E4 RSETS 257.3%7F Aslon,
o] 7]% RSET 5&u|dtHT} 42727} o]2 A7l
100%9] Td&S Bt

Fig. 2(ch= AlHte] L 13} 22 ufjx]of|A] SHA A dut
AL TRl H9+= AdS ol8sto ot
sk, BAO1E ARESH= Aol =3 AUES 109
7715 olgste] mdst= AluE| e 29 AlEH A
ZA3t2H RSET2 497.8%9] ZIE ¥d9oH, o=
7% RSET 5Eu|gtEc} 197,827 233190, 7|&
A7ZHY T Q1YL 65 o= 78.3% Hteg Bk

Fig. 2(d)&= AlYE] 2 13+ 22 oA AUz 2
Hot $74717F 19 § sold 201 E o]gsto] mdshe=
AU L 39] AlEdold AFEHN RSETS 288.0%9]
ZAIE djon, o= 7|& RSET SEutE} 12,027}
o]2 AJZto] 100%9] &S EATt

Fig. 3(a)e 65 54 Z3olA @A JAE 18
BEA Y B57L 65 thHEE el 29 Qe
AGoEM AEH oA AP A AS AAGE Aol

653 /300s 833 /300s

Fig. 2. (a) Deployed before simulation (b) Simulation results for Scenario 1 (c) Simulation results for Scenario 2

(d) Simulation results for Scenario 3
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Fig. 3. (a) Deployed before simulation (b) Simulation results for Scenario 4 (c) Simulation results for Scenario 5

(d) Simulation results for Scenario 6
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Table 4. Result of RSET and Decision

Within RSET "
) Decision
. RSET evacuation
Scenario (less than
(s) completed ;
5 minutes)
personnel
Scenariol 257.3 83 Satisfaction
Scenario2 497.8 65 Dissatisfaction
Scenario3 288.0 83 Satisfaction
Scenario4 331.0 71 Dissatisfaction
Scenariob 648.3 60 Dissatisfaction
Scenariof 371.3 73 Dissatisfaction
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