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Abstract This study aims to improve the evacuation methods of persons with disabilities by analyzing
their disaster recognition and evacuation behaviors in high-rise business buildings where these persons
have low possibilities of self-evacuation. In particular, this study surveyed the evacuation behaviors of
persons with disabilities, specific to the architectural characteristics of these high-rise business
buildings, using questionnaires and conducted evacuation drills. The results of this study are as follows.
First, the persons with disabilities worry more about the disaster than non-disabled persons because the
self-evacuation possibilities of persons with disabilities are very low in high-rise business buildings.
Second, the evacuation behaviors of persons with disabilities are as follows: (1) persons with visual
disabilities egress with a buddy in stairways along with non-disabled persons, (2) persons with physical
disabilities and using a wheelchair or clutches evacuate in elevators under the control of a safety
supervisor, and (3) some persons with physical disabilities and using a wheelchair wait at the rescue
assistance area till rescued by a safety supervisor exceptionally. Third, the speed of complete evacuation
in stairways is influenced by the evacuation speed of visually impaired persons.
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Fig. 1. Outlines of building
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Fig. 2. Type and No. of persons with disability
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Table 1. Characteristics of respondents (No./%)

Spec. Disabled | _ dilj;)l;lle d All xZ(s;/;l)ue
Man 21(84.0) 60( 37.7) 81( 44.0
Sex | Woman| 4(16.0) 99(62.3) 103(56.0 (15070%
All | 25(100.0) 159(100.0) 184(100.0
~30 5(20.0) 56(35.2) 61(33.2
30~39 4(16.0)  69(43.4 73(39.7
Age | 40~49 | 7080| 27017.0] 34085 (301'502(3
50~ 9(36.0) 7(44)  16(8.7
All | 25(100.0) 159(100.0) 184(100.0
~1 year 6(24.0) 48(30.4 54(29.5
1~3 year|  6(24.0) 53(33.5) 59(32.2
“gg:ﬁgf 3~5 year| - 2707.10 27148 (105010921)
5~ year 13(52.0) 30(19.0) 43(23.5
All | 25(100.0) 158(100.0) 183(100.0
Bl, 2 - 10 0.6) 1005
Working | 3~5 14(56.0)  112(70.4)  126(685) 2.399
floor | 6~7 11(44.0f  46(28.9)  57(31.0f (030D
All | 25(100.0) 159(100.0) 184(100.0
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Table 2. Worrying levels of disaster occurrence
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Table 3. Recognition of evacuation exit and pathway

h Non T- .
Spec. Dlsabled*disabled All value Sig.
I location of 3.9£0.94.3+0.7|4.3+0.8/6.8390.010
evacuation stair al’]d exit]
2. pathway to
. . 3.8+1.1/4.2+0.9]4.1£0.94.065|0.045
evacuation exit
3. location of fire 2.8+1.0{3.5+1.0 3.4+1.0[11.270| 0.001
extinguisher, fire plug
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Fig. 3. Cognitive map of evacuation exit and pathway
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Table 4. Prediction of evacuation situations in disaster

i Non .
Spec. Dlsabledfdisabled All  |T-value| Sig.

1. inappropriate stair and

. . 14.0+1.3|13.4+1.13.5£1.2] 4.606 [0.033
pathway for evacuation

2. difficulties in
evacuation cause of 3.1+£1.3(2.841.1[2.8+1.1| 1.778 |0.184
furnitures in room

3. difficulties in
evacuation cause of
persons with
disabilities

4.1+1.3|4.1£0.94.1+1.0] 0.033 |0.857

4. can’t know how

. 3.841.2|2.941.0(3.0+1.1| 12.776 |0.000
evacuate in hazards
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Table 5. Choosing of evacuation pathway

Disabled| NP | | T | sig

Spec. disabled value

1.evacuate to 1* FL
or roof via Stair

3.4+1.8/4.840.5]4.6£0.9/67.543|0.000

2.evacuate to 1% Fl.

. 2.1£1.5/1.340.7|1.4£0.9/18.941/0.000
or roof via Elevator

3.wait refuge area till
fireman or administrator |3.5+1.6/2.5+1.2(2.6+1.3|14.396/0.000
rescue
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Table 6. Prediction of egress congestion and delay

(No./%)
Spec. Disabled | _ dif;bnle d All xZ(S\i/gal)ue
Offices 2( 8.0) 9( 5.8) 11( 6.1
Corridors 2( 8.0) 7( 4.5) 9( 5.0
Stairs 17680] 131845  148(82.2 (gfgg)
Exits 41600 852 1267
All 25(100.0) 155(100.0)  180(100.0;
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Table 7. Prediction of Fire Truck Arrival and Egress
Time (No./%)

. Non
Disabled _disabled All %2
value

(sig.)

Spec.
Fire | Egress | Fire
truck | time

Egress | Fire | Egress
truck | time | truck | time

3~5min| 4(16.0) - 7(4.4) |21(13.2)] 11(6.0) |21(11.4)

~10min| 4(16.0) | 6(24.0) |70(44.0)[53(33.3)|74(40.2)|59(32.1)|10-239

0.017)
~30min| 15(60.0)| 10(40.0)|74(46.5)|64(39.6)|89(48.4)|73(39.7)|  /
10.188
lhr~ | 2(8.0)|9(36.0) | 8(5.0) |22(13.8)| 10(5.4) |31(16.8)[(0.017)
All 25(100.0) 159(100.0) 184(100.0)
\ .

o) D fire station
22min/ 4.8Km

b) M fire station
17min/ 3.1Km

a) Y fire station
11min/ 2.3Km

Fig. 4. Fire Truck Arrival Lap Time in peak time
(Daum map)
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¥ Sope = 12.9% / 13.7% / 17.5% ) 8.3%

v D=320m

=LE-

d) review of egress ramp
establishment

¢) evacuation balcony for
temporal refuge

Fig. 5. Evacuation preparations for persons with
disabilities
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a) obstacles around evacuation b) obstacles for evacuation exit
sub-stair door at cafeteria
.

d) barrier for access to
temporal refuge balcony

c) inconstant types of stairs
(diagonal side step)

Fig. 6. Obstacles and barriers for evacuation

A
A1

43 53 U 1)

431 O4E

odEAL Aoff
Ayl o] o8, 20184 1
502 AT THEHS Aol T
SHIL Ol 3~75S o=, FoflH oF 153 o=
7ol 21%(13.7%), 170l 1327(86.3%)°] FAH,
FASG 9 573715 ol8sto] Hdelitt. FAGS 5
3 689 A1zt E XA Aofils Z3ltste] 1019o] o
5193, BitiH BAGoR vlAolQl 3790l mdaty
o} Al mdo] o=l FAlo] o]-& Aol 152
89 SHfjo] et 57371E ol8staioH, 4R EA
o] o] g3 ofQle 3FAl QI PAF T A A L0

oF g bR FdsiE W kA AR ddsioitt

e

—
i

0194

Rl

HT

=
27

&,

Fol
o o2

ful

s
11

rlo

b) entry of fireman

d) rescue persons with physical
disabilities via stair

o) finding of persons with
physical disabilities

Fig. 7. Fire drill with fire station
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Table 8. Egress velocity of impaired persons in floors

start | finish lap travel i
. . . . velocity
Spec. time time time | distance ®)
(mis) | (ms) | (mis) (m) )
rd .
37 FL physically | .50 | 151 | 0159 | 36.86m | 0.62%
impaired person
th .
47 FL physically | o0 | 500 | 1334 | 5029m | 0.53%
impaired person
th .
6" FL physically | .30 | g1 | 1244 | 77.14m | 0.74%
impaired person
th .
0" FLvisually |50 | 306 | 208 | 77.14m | 0.56%
impaired personl
th "
O FLvisually |03 | 330 | 297 | 77.14m | 0.52%
impaired person2
th "
O FLvisually | g5 | 339 | 230 | 77.14m | 0.51%
impaired person3
4.3.3 EAH Ot 3 e 2M
15 71 & FADS o83t o delge B Hof
Rlojglom, ZA 37 o] s A o]-g-sto] st
At olE2 F& 537 3504 mdsilet, FAT
oA e wAo) L}E}Lm %o} HgoleI 5] ke 3

wo] 7hssto], 1.07%~1.22%9] o]lg&4 g Kol §)
o}, 53] ZARte] golel wyidEet ulwsiu, Aofolst

Table 9. Egress velocity of non-impaired persons in

5" floor

start | finish lap travel i
. . . . velocity

Spec. time | time time | distance @

(m:s) | (mis) | (ms) (m) °
most earliest 5:22 6:24 1:02 | 75.88m 1.22%
most slowest 5:47 6:58 1:11 | 75.88m 1.07%
medium 5:34 6:40 1:06 | 75.88m 1.15%

*start time : the entering time of 5" floor evacuation stair

*finish time : the exit time of 1* floor evacuation stair
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a) self-evacuation of persons b) evacuation of persons with
with physical disabilities with physical disabilities with help
help of safety supervisor of buddy

c) evacuation of persons with d) waiting till rescue by safety
visual disabilities supervisor

f) using mobile phone during
evacuation in stair

e) waiting Elev. for evacuation

Fig. 8. Evacuation behaviors according to impaired
type
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