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Abstract : This study analyzed the evacuation time of occupants before and after the temporary closing of
the entrance to building among educational research facilities in order to understand time of occupants
when the entrance of an existing building is temporarily closed for control purposes. The results are as
follows. Firstly, the occupants evacuated through the adjacent door after vertical evacuation using the stairs
and the three doors used were adjacent to the stairs before the temporary closing of the door. In
particular, it was confirmed that the entrances located at both ends of the building were not used by
occupants for evacuation because they were far apart from the stairs. Secondly, after the temporary closing
of the door, the occupants start evacuation without recognizing the locked state of the door. As they
evacuate again, the time required to complete the evacuation increases and the time required due to
restrictions on the available doors is accumulated. Thirdly, it was confirmed that the difference in
evacuation completion time between the occupants before and after the temporary closure of the entrance
door was about 2.2 times. In particular, the number of evacuees per hour is up to ten simultaneously
evacuating at the same time before the temporary closure, but up to three simultaneously evacuating at the
same time after the temporary closure. Thus, the number of entrances has a significant impact on
evacuation. Lastly, for the convenience of blocking the inflow of COVID-19, creating an electronic list for
users and checking temperature, it is necessary to install devices such as “automatic opening and closing

of entrances” to ensure the safety of occupants in emergencies such as fires.
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Fig. 1 Example of temporary closing of the entrance

door
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Fig. 2 Evacuation situation after 150 sec

Table 1 Simulation input value

L Value .
Division Man Woman Unit
Tall 174.2 160.9 cm
Shoulder width 40.2 35.8 cm
Walking speed 1.2 1.1 m/s
Personnel 304 304 per

56 FHAXHE-IZUDIX] H25H Hex, 2021 12@

YL 7, ddldol #d) Agd 27t ¢
W) HADE ddor ALA J%
skl F 6082 Qo] ti¥E W=
S8 st Fig. 29} o] RSt

TR AR AAH 54 2 RYEE Y
of o e S AL F dFFol 4
ASA AL st 20-244 Fe] WA A5
g 55 A8t Y dY g2 =vhle
ol

sl m[o i

O

23U F=d AAAFRA B wESA R
w2 s ggA B edebdAdA ZlE A
o] A8 2 13l Table 13} Zo] 2833t

3. AlZ80|M ZutEH

A
EUE YAFEH A-Foll W AR W=
7 F oMol A 15 EYES 0|83t 9
F2 upxuto g musts Aadzke] mdesAl
to g2 AAste] Hla-FA st

.1 EUE AIEI2H O|F (Case 1)

Fig. 3 Al A o] % Aztel] w2 RS
o] Fdets Q1SS YERT ATk kA A
9%7F AW AES AdAEL BT I
S, AA AU 6087 F 50%= A 2
60z <ol Idsts Ao= FAFU

w

ox o ot
Rl

Person
o

Fig. 3 Number of people evacuated before closing



1300 1300 1300

130s - A 130s - B 130s - C

Fig. 4 Evacuation situation

E3], 3tA T F 30%0lA 90% Abo]el A
A9l oF 70%7F IS (s, 90x o] Fo
= AARJLL] °F 20%7}F FdshE o2 FRly
of AAT3E glo] &3 A &
P l=
Fig. 45 #Z AL A, Y AES B, =
AGES CE TFE3MS A FA o] F Ate]
£ AAAEY Fded g 43S
ANAAELS A ZfHd - B - 9
Az Ade 34 Ha, 1 7k 29
st mgstA "ok o, AFolA IdFo=
Ade Tl F7 fdsts AAAES AdS
A

R FYEOE TRE AU #9%

o) =

oA "e olAHe = de FEe YT
< Tl vdste AdAE gl AoE glF

Atk

I QA 1002 o]F ALAES] At HAEE
A 7Y EYES B3l FAdsta, AdelA FAIL
AL Stk 120% o] Folle A 7Y YTl
doldle AAAE AT AEY AdaTAE
NI, B 79 9 C 79 T3 IAddte AR =
3 At A48 Ao FwokHErh

3.2 SUE UA|H 2 0|F(Case 2)

Fig. 5+ SHAl A o]F Alzte] w2 AAAE
o s JILFE YL AT EY4E ¢
AlFH ] o]F Bt QFAEL FA Al=H] X
A 3% YRS ol g3l A¥Z WU 5
glom, s AN 3% ol Fol AB AUAES

4.5

4
35

s08 e

A B
Fig. 6 Evacuation situation around 50 sec

SHAARZ TR M253 ez, 20214 128 57



Ehie.
394 e}

e Y&
A

f
“‘L

Fig 6& 50% olF AAAEe] I A= 1
WEE Uehin gtk sd A olF AadE
o 7129 YRl AU 2e A}
BEE 53 B 7Y YR AUAE] T

000

Exited: 175/608

200 s - B

300 s - B

250 s - B
Fig. 7 Evacuation situation after 100 sec

58 FHA2HIUYK] H253 Hex, 2021 128

LAlm Ao wHE mTA|ZE HEtol 2

o

otz

SdERA B 7 AW B8 wdes Az

o} @7 BxolM AAHT ok I AN F
5027bA AA AAA F 67HWe] Wts o
g Aoz Fdn

Fig. 7& 3¢ /lA 100% o]F AAAEL o
FdEE vehia Aok 150% o]x7kA Az
E2 B 7 YRR I 95t A 7Y
5 C 7Y ExE T ddsta glo] 9%, &
= 3 AN A AAEL

ek HA] 1502 o] FHE 20027bA 9] )Y
< A9EY, B 79 2UTE S ALAEC]
S g, U7 AATE aEA de A
oz AU I JHA 300% o F AHAAE
SRR Ade gEste FoE A

3.3 IHA[ZE Hlw- &4

Fig. 82 I3zt @& +4 Idasdds
et ok 4% GAE olddeE Id
MAl 502 ©]F 2009 ©]Fe] AAAEC] IS
A53ARE | o] Foll= 678 AAAEC] T
3e d5sta gk

£3], #4 olddl= I A F 14027} H
71 A QAL Ids FBIAN, H o] F
o= ¥ /Al F 302%7F At o] Fof AAAE
o] A& ¢E3de= ALRE Yehd Y& 4
of & AHAEY FIFATAIZE Aol= oF 2.2
HI 2 FRl= Atk ol APAEo] Hf oA+
EUES I ol &3t o), Hi o]F FU
EUF VRES o] &3t A IAstE AA 9

l

F

l

700
600
500

5 400

£ 300
200
100

0 50 100 150 200 250 300 350
Time (s)

—Before —After

Fig. 8 The cumulative number of evacuees due to

the time before and after closure
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